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SOURCE AREA NAME AND LOCATI ON

Qperable Unit C
Fort R chardson
Anchor age, Al aska

STATEMENT COF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected renmedial actions for Qperable Unit C
Q) C. OQJC consists of two source areas: the Eagle River Flats (ERF) and the forner Qpen
Bur ni ng/ Open Detonation (OB/OD) Pad. This ROD was devel oped i n accordance with the

Conpr ehensi ve Envi ronnmental Response, Conpensation, and Liability Act of 1980 (CERCLA) as
anmended by the Superfund Anendnents and Reaut horization Act of 1986; 42 United States Code
9601 et seq., and, to the extent practicable, the National Ol and Hazardous Substances
Pol | uti on Contingency Plan (NCP), 40 Code of Federal Regul ations 300 et seq. This decision
is based on the Adm nistrative Record for QU C.

The United States Arny (Arny), the United States Environmental Protection Agency (EPA),
and the State of Al aska, through the Al aska Departnent of Environnental Conservation
(ADEC), have agreed to the selected renedies.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances resulting fromwhite phosphorus
contami nation of the ERF source area of QUJC, if not addressed, by inplenenting the
response actions selected in this ROD, nmay present an inmmnent or substantial threat to
public health, public welfare, or the environnent. ERF is contanminated with white
phosphorus particles.

DESCRI PTI ON COF THE SELECTED REMEDY

Q)Cis the third QUto reach the final-action ROD at the Fort Ri chardson Nati onal
Priorities List site. This ROD addresses sedi nent contam nation at the ERF source area of
QU C

No further action is selected for the former OB/ OD Pad for hazardous chem cals. Because of
concerns about potential human exposure to unexpl oded ordnance, the Arny has institutional
controls that provide nmonitoring and control of access to the site. These controls are
required to remain in place. No analysis of renmedial alternatives was conducted for the
OB/ D Pad source area. A discussion of the OB/OD Pad is provided in Section 9 of this ROD.

The remedi al action objectives (RAGCs) for the ERF are designed to acconplish the
foll owi ng:

1 Wthin 5 years of the ROD being signed, reduce the dabbling duck nortality rate
attri butable to white phosphorus to 50 percent of the 1996 nortality rate



attri butable to white phosphorus. Radio tracking and aerial surveys suggest that
about 1,000 birds died fromwhite phosphorus at ERF in 1996. Therefore, the
al | owabl e nunber of duck deaths from white phosphorus woul d be approxi mately 500.

Wthin 20 years of the ROD being signed, reduce the nortality attributable to white
phosphorus to no nore than 1 percent of the total annual fall popul ati on of dabbling
ERF ducks. Currently, that population is about 5,6000. Therefore, the allowable
nunber of duck deaths from white phosphorus woul d be approxi mately 50. This

| ong-term goal could be adjusted based on future popul ati on studies conducted during
the nonitoring program

These objectives will be achi eved by reducing the area of white phosphorus-contam nat ed
nmedi a and reduci ng the exposure to white phosphorus. Reducing the exposure will reduce the
avail ability of white phosphorus to ducks, which in turn will reduce duck deaths.

Monitoring at ERF will be conducted to verify that RAGs are achieved. The follow ng are
goal s of nonitoring:

1 To verify that an exposure pathway does not exist between waterfow and white
phosphor us- cont am nat ed sedi nent

To determ ne the nunber of waterfow using ERF

To determ ne the nunber of waterfow dying as a result of feeding in white
phosphor us- cont am nat ed sedi nent

To determ ne whether renedial action is effective or needs nodification

The nmaj or conponents of the preferred renedy for QU C are listed below It is assuned that
inplenentation of the renedy will begin in 1999 and end in 2018 (duration of 20 years).
Treatnent will occur between 1999 and 2003, and will be followed by | ong-termnonitoring
from 2004 to 2018. The sequence and schedul e of operation and nmi ntenance activities are
presented in Tables 1 and 2, respectively.

1 Treat white phosphorus-contam nated sedi nent by draining ponds with punps for five
summer s beginning in 1999. Punping woul d allow the sedinents to dry and the white
phosphorus to sublimate and oxi di ze. The treatnent season would begin in May and end
in Septenber. A pond el evation survey woul d be conducted to determ ne the opti nal
punp placenent. To enhance drai nage, explosives may be used to nake small sunps for
the punps and shal | ow drai nage channels. These shal | ow drai nage channel s woul d
enhance hydraul i c connectivity between ponds to encourage drai nage.

I mpl erent the followi ng protective procedures to mnimze disturbances to wetl ands
habi t at :

. Restriction of activities that disturb wildlife in Area B and Area D, which
are prine waterfow habitat areas

. Sel ection of the narrowest and shortest wal king corridors to minimze
di sturbances to vegetation and habitat

. Proper nmi ntenance of equi pnent and structures

. M ni m zation of the use of equipnent and of staging-area footprints



M ni nmal |ocalized use of expl osives

Preparation of work plans and solicitation of agency reviews
Monitoring for inpacts to wetlands habitat

Monitoring for waterfow use of ERF

Sanmpl e pond bottons for white phosphorus at the beginning of the treatment season to
confirmor determine that the pond or area requires renediati on. The sanpling al so
woul d establish a white phosphorus baseline and determ ne additional areas that may
require renedi ati on. The baseline sanpling would be performed at the begi nning of
each field punping season (every year for the first 5 years, starting in 1999).

Sanpl e pond bottons for white phosphorus after treatnent to determ ne effectiveness
of the treatment system This verification sanpling would be perforned at the end of
each field punping season (every year for the first 5 years, starting in 1999).

Performtelenmetry nonitoring and aerial surveys every year for the first 5 years
concurrently with punping activities to determ ne bird popul ati ons, usage, and
nortality. These activities would begin in 1999. Mnitoring would be continued for 3
addi tional years to verify that short-termgoals are naintained. Mnitoring al so
woul d be conducted at Year 10, Year 15, and Year 20 to ensure that remedial action
obj ectives continue to be maintained.

Performlimted aerial surveys and ground truthing during Year 9 to Year 20 to
evaluate waterfow nortality, physical habitat changes, and vegetation rebound

Perform aeri al photography every other year for 10 years (beginning in 1999) to
noni tor habitat changes resulting fromrenedial actions. Changes in drai nage,
t opogr aphy, and vegetation woul d be eval uated

Perf orm habi tat mappi ng once every 4 years for 20 years to evaluate inpacts to
habitat as a result of renedial actions, as well as to observe physical habitat
changes and vegetation rebound after punping is discontinued.

Performlimted hazing (only as a contingency) during first 5 years starting in 1999
if incidental hazing from punping operations and other fieldwork activities does not
deter bird usage

After renedial action objectives are achieved and punping is discontinued, apply cap
and-fill material in ponded areas that did not drain and dry sufficiently to enable
the white phosphorus to sublimate and oxidize. Cap-and-fill nmaterial placenent is
expected to occur in Year 5 (2003).

Monitor cap and fill material integrity every year for 4 years after the naterial is
pl aced, and also at Year 10, Year 15, and Year 20.

I ncorporate white phosphorus sanpling, telenetry, aerial survey, habitat, and
physical landformdata into a geographical information system (d S) database
Perform @ S managenent every year for the first 8 years, starting in 1999, and then
during Year 10, Year 15, and Year 20.



TABLE 1

Sequence of Activities for the Selected Alternative

Activity
Monitoring Activities
Waterfow telenmetry and nortality study
Aerial waterfow surveys

Wi t e phosphorus nonitoring of treated ponds

Wi t e phosphorus conposite sanpling in
untreated areas

G S dat abase nanagenent
(11 events)
Pond survey, limted aeria
survey

ground truthing

Aerial photography and interpretation

Mappi ng of physi cal
veget ati on rebound

habi t at changes and

Treatment Activities
Pond punpi ng treatnent
Cap and fil

application

Cap and fill integrity inspection

Hazi ng (conti ngency)

Every year for first
(11 events)
Every year for

(11 events)

Every year for

first
first

Every year for first

Every year for first

Ti ne Frame
8 years, Year 10, Year 15, and Year
8 years, Year 10, Year 15, and Year
5 years (5 events)
5 years (5 events)
8 years, Year 10, Year 15, and Year

Year 1 and every year fromYear 9 to Year 20 (13 events)

Every other year for 10 years (5 events)

Once every 4 years for 20 years (6 events)

Every year for first

Year 5 (1 event)

Every year for 4 years after materia

5 years (5 events)

is placed (Year 5,

8), Year 10, Year 15, and Year 20 (7 events)

Every year for first

5 years (5 events, if needed)

20

20

20

6, 7,
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Mai ntain institutional controls, including the restrictions governing site access,
construction, and road nmintenance and the required training for personnel who work at
QU C source areas, as |ong as hazardous substances, and unexpl oded ordnance hazards, exi st
at QU-C

STATUTCORY DETERM NATI ON

The selected renedy is protective of human health and the environnment, conplies with
federal and state requirenents that are legally applicable or relevant and appropriate to
the remedial action and is cost-effective. The renmedy uses pernanent sol utions and
alternative treatnent technol ogies to the naxi mum extent practicable, and satisfies the
statutory preference for renedies that enploy treatnent that reduces toxicity, nobility,
or volune as a principal elenent.

Because the renedy will result in hazardous substances that present a substantia
ecological risk remaining on site, a revieww |l be conducted within 5 years after
comrencenent of the remedial action to ensure that the remedy continues to provide
adequat e protection of human health and the environment. Review will continue for 5-year
increnents until the RAGs are conplete.
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Thi s Decision Summary provi des an overvi ew of the probl ens posed by the contam nation at
Fort Ri chardson Qperable Unit C (OQJC source area. This summary describes the physical
features of the site, the contam nants present, and the associated risks to hunman health
and the environnent. The summary al so descri bes the renedial alternatives considered at
QU C, provides the rationale for the renedial actions selected; and states how the
remedi al actions satisfy the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 statutory requirenents.

The United States Arny (Arny) conpleted a Renmedial Investigation (RI) at Q) C to provide
information regarding the nature and extent of contami nation in the soils and groundwater.
A baseline Human Health Ri sk Assessnment and Ecol ogi cal R sk Assessnent were devel oped and
used in conjunction with the Rl to determne the need for renedial action and to aid in
the selection of renmedies. A Feasibility Study was conpleted to eval uate renedi al options.

SECTION 1

Site Description

Fort Richardson is an active U.S. Arny (Arny) installation near Anchorage, Al aska. Fort

Ri chardson was established in 1940 as a mlitary staging and supply center during Wrld
War Il and originally occupied 162,000 acres north of Anchorage. In 1950, the Fort was

di vi ded between the Arny and El nmendorf Air Force Base. Fort R chardson now occupi es
approxi nately 56,000 acres and includes a central cantonnment area surrounded by ranges and
by i npact and naneuver areas to the north, east, and south. The Fort is bounded to the
west by El nendorf Air Force Base, to the east by Chugach State Park, to the north by Knik
Arm and to the south by the Muinicipality of Anchorage. The popul ation of the Minicipality
of Anchorage, which includes El nmendorf Airforce Base and Fort Richardson, is approxinmately
255, 000.

Fort R chardson's |l and use supports its current mssion to provide the services,
facilities, and infrastructure necessary to support the rapid depl oynent of Arny forces
fromAl aska to the Pacific Theater. The area managed by El nendorf Air Force Base adj acent
to Fort Richardson is dedicated to mlitary uses; recreational uses are permtted where
consistent with the mlitary m ssion.

Fort Richardson contains features that include flat to rolling wooded terrain. The upl and
areas near the adjacent Chugach Mountain Range rise to approxinmately 5,000 feet above nean
sea level (nsl). The post is located in a clinmatic transition zone between the naritine
climate of the coast and the continental interior climte of Al aska.

The predom nant vegetation type at Fort Richardson conprises varying-aged stands of m xed
coni ferous and deci duous forest. The diverse plant comunities provide habitats for a
diverse wildlife popul ation including noose, bear, Dall sheep, swans, and waterfow .



There are no known threatened or endangered species residing on the post.

Fort Richardson straddles both the alluvial fan gravels of the Anchorage plain and the
norai ne and gl acial alluvium conpl ex near the shore of Knik Arm The gravel all uvium of
the Anchorage plain underlies the main cantonnment. The confined gravel aquifer is from 197
to 394 feet below the surface in this area of the installation. Goundwater flowin this
confined aquifer is in a generally western to northwestern direction.

Just north of the nmain cantonnment is the southern edge of the El nmendorf Mraine, a
hummocky, long series of ridges running east-west across Fort R chardson and El mendorf Air
Force Base, roughly parallel to Knik A’bm The noraine is chiefly till, including poorly
sorted gravel.

Fort Ri chardson has generated and di sposed of various hazardous substances since it began
operations. The Fort was added to the U S. Environmental Protection Agency (EPA) National
Priorities List (NPL) in June 1994. The listing designated the post as a federal site
subject to the renedi al response requirenents of the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA), as anended by the Superfund Arendnents and
Reaut hori zati on Act (SARA) of 1986.

Si te DESCR PTI ON

On Decenber 5, 1994, the Arny, Al aska Departnent of Environmental Conservation (ADEQ and
EPA signed a Federal Facility Agreement (FFA) that outlines the procedures and schedul es
required for a thorough investigation of suspected historical hazardous substance sources
at Fort Richardson. Under the FFA all renedial response activities will be conducted to
protect public health and welfare and the environnment, in accordance with CERCLA, the
Nati onal Contingency Plan (NCP), the Resource Conservation and Recovery Act (RCRA), and
applicable state | aws.

The FFA divided Fort Richardson into four operable units (OJk): O)JA OJB, OQJC and
QUJ-D. The potential source areas at Fort R chardson were grouped into QUs based on the
anmount of existing information and the simlarity of potential hazardous substance
contamination. Only Q) Cis addressed in this Record of Decision (ROD). OQJ A and QU B were
addressed in a ROD signed in Septenber 1997. OQJD will be addressed in a future ROD.

Figure 1-1 shows the | ocation of Fort Richardson and QU-C

1.1 Qperable Unit C Site Locations and Descriptions

QU-C conprises two source areas: the Eagle River Flats (ERF), an ordnance inpact area, and
the fornmer Qoen Burni ng/ Open Detonation (OB/OD) Pad. The majority of this RCOD addresses
ERF. Section 9 provides detail on the site history, results of the renmedial investigation

(RI), and future activity at OB/ OD Pad.

1.1.1 Eagle River Flats

ERF is a 2,160-acre, cornucopi a-shaped, estuarine salt marsh at the nouth of the Eagle
River. It is surrounded by forested uplands on the west, south, and east sides, and
bounded by the Knik Armon the north. The Eagle R ver flows through ERF from southeast to
northwest, ultinmately discharging into Knik A’bm Two creeks, Cunie and Gter, also drain
into ERF (Figure 1-2).

ERF is the only inpact area for heavy artillery and nortars on Fort Richardson.



Approxi mately 25 derelict cars and trucks have been placed individually or in groups as
targets around ERF. Arny personnel practice firing at the targets fromnore than 25
points, at distances of up to 6 mles. The ERF has been used for mlitary training since
1949, creating thousands of craters in the wetlands and associated nud flats and | eaving
an estinmated 10,000 unexpl oded nortar and artillery shells buried in the shallow
subsurface. Four types of nunitions have been fired i nto ERF: hi gh expl osives (HEs),
whi t e phosphorus snokes, illum nation flares, and hexachl oroet hane-zi nc m xture.

Al though ERF is an active inpact area, it remains a productive wetland, serving as an
inmportant staging ground for mgrating waterfow during the spring and fall mgrations.
ERF al so supports |ocal populations of fish, birds, mammals, and nacroi nvertebrates. A
series of ponds distributed throughout ERF provi des excellent habitat for dabbling ducks
and ot her waterfow .

<I MG SRC 98182F>
<I MG SRC 98182G

1.1.2 OB/ OD Pad

The former OB/ OD Pad, also referred to as Denolition Area One or Denb 1, is an 8.5 acre
clearing with a 4-acre gravel pad constructed al ong the east side of ERF. Open burning and
open detonati on of expl osives on Fort Richardson historically have been perfornmed on this
pad since at |east 1956, according to aerial photography. No OB/ QD activities have been
perforned on OB/ OD Pad since Novenber 1988. The pad contains the renmains of destroyed
surplus and outdated nunitions, along with assorted objects such as junked vehicles and
rocket notor casings.

OB/ D Pad, which was designated a RCRA regul ated unit, was schedul ed for closure under 40
Code of Federal Regulations (CFR) 265, Subparts G and P. This area was included in QJC

under the FFA. The process for closing the OB/OD Pad in accordance with RCRA regul ations
is detailed in Sections 9.4 and 9.4.1 of this ROD.

An R at OB/OD Pad in 1996 that included sanpling and anal ysis of soil and groundwater
indicated that concentrations of detected chemi cals were considerably bel ow regul atory
levels specified in the Qperable Unit C RI/FS Managenent Plan, Fort R chardson, Al aska,
prepared in 1996. In addition, the ecological and human health risk assessnents conpl et ed
during the Rl indicate that the risks are very |ow

In addition, OB/ OD Pad has restricted public access. Entry onto the pad is by road with a
| ocked gate. Access is controlled and nonitored by the Range Control at Fort R chardson.
These restrictions are not expected to change. Because of the potential unexpl oded
ordnance (UXO hazard in the area, OB/CD Pad is not available for future devel opnent.

1.2 Land Use

QJCis situated on land that is withdrawmn fromthe public domain for mlitary purposes by
Executive Order. The U S. Arny Al aska hol ds no deed docunents to the land. Current |and
use is mlitary training. In 1990, the Arny banned the firing of snmokes containing white
phosphorus into the ERF. Several additional restrictions currently apply to training
activities at ERF as follows:

1 A mnimumof 6 inches of ice nust cover the ERF before it can be used for firing.

1 Firing is allowed only between Novenber 1 and March 31.



1 Only point-contact detonators nmay be used.
Al though there are no i medi ate plans to resume warmweather firing onto the ERF, future
changes to the nmission of Fort R chardson could necessitate the use of the training area
during the sumer nonths.

SECTION 2

Site History and Enforcenent Activities

2.1 ERF Site History

Bi ol ogi cal, chem cal, and physical investigations have been ongoing at ERF since the early
1980s. The focus of the investigations varied, depending on current site know edge, and
questions that needed to be addressed.

A time-line presentation and a chronol ogical listing of investigations and treatability
studi es conpl eted through 1996 are presented in Figure 2-1 and Table 2-1, respectively.

In 1980, Arny biologists noticed an unusual ly high nunber of waterfow carcasses,

i ncluding several dead swans, in the ERF marshes. Subsequent, random searches by the Arny,
US Fish and WIldlife Service (USFW5), and Al aska Departnent of Fish and Gane (ADFGQ

di scovered abnornal Iy high nunbers of dead waterfow , indicating a serious problem G ound
searches conducted in Septenber 1983 found 368 waterfow carcasses, including about 35
fresh carcasses. In August and Septenber 1984, about 175 carcasses were di scovered. At
that tinme, the Arny estinmated the nunber of waterfow deaths to be between 1,500 and 2, 000
per year. In a later study, a series of aerial and ground surveys in 1988 docurented nore
than 900 waterfow carcasses and feather piles in one area of ERF. Several prelimnary
studi es that focused on finding the cause of the nortality were conducted between 1982 and
1987. Al though the results of these studies elimnated a nunber of possible causes from
consideration, the actual cause of the nortality was not identified. In late 1987, an
interagency task force was forned to identify the cause of waterfow deaths. The ERF Task
Force consisted of representatives fromthe U S. Arny Al aska, EPA, USFWS, ADFG and ADEC.
The prinmary objective of the ERF Task Force was to identify the cause of the waterfow
deat hs and recommend renedi al alternatives.

In addition to the ERF Task Force nmenber agencies, other agencies that have been invol ved
in the investigations in ERF include the foll ow ng:

1 U S Arny Corps of Engineers (COE), Al aska District

U S Arny Cold Regions Research and Engi neering Laboratory (CRREL)

Arny Center for Health Pronotion and Preventive Medicine (fornmerly U S. Arny
Envi ronnent al Hygi ene Agency [ USAEHA])

Arny Environnental Center (fornerly U S. Arny Toxic and Hazardous Materials Agency)

U S. Departnment of Agriculture
SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

After the formation of the ERF Task Force, several studies and investigations were
conducted to identify contam nants of concern, characterize the nature and extent of



contami nation, and evaluate potential renedial alternatives. The approach to determ ning
the cause of waterfow nortality included a review of physical and chem cal data and an
eval uation of waterfow behavior based on biological data. The studies initiated to assess
wat erf owl behavi or included bird utilization of habitat and bird nortality studies.

On the basis of results of the initial bird utilization and nortality studies, ERF was
initially divided into four Areas: A B, C, and D. Over tine, four other areas of
potential concern were identified: Area C D (between Areas C and D), Bread Truck Pond
Pond Beyond, and the nmud flats. Additional research throughout ERF eventually led to the
foll owi ng designated areas, which were the focus for Rl and feasibility study (FS)
activities: AL B, C, CD, D, Coastal East, Coastal Wst, Bread Truck, and Racine |sland
Figure 1-2 shows the | ocations and approxi nate boundaries for the ERF areas.

The results of a 1989 investigation indicated that chem cals from expl osi ve ordnance were
the probabl e cause for the waterfow nortality in ERF. In February 1990, on the basis of

concl usions reached in the 1989 study, the Arny tenporarily suspended the use of ERF for

live firing until the causative agent of waterfow nortality was identified. Despite the

closure, large nunbers of waterfow continued to die at ERF during the spring and fal

m grations.

Census data for 1988 and 1989 indicated that dabbling ducks conprised the majority of the
affected waterfow and the ducks were continuing to die. The focus of the follow ng 1990
field season was to find the cause of nortality based on the assunptions that the

contam nant(s) resided in sedinent, were distributed heterogeneously at ERF, and were sl ow
t o degrade.

Field and | aboratory studi es conducted in 1990 provi ded evidence that white phosphorus was
the likely cause of the nortality. In addition, because white phosphorus persists (does
not sublimate and oxi di ze) when wet or subnerged, the water and sedi ment conditions at ERF
are conducive to the long-termretention of white phosphorus in the sedinents. ERF
investigations performed in the following 3 years focused on defining the extent of the
whi t e phosphorus contami nation, determining site conditions and other factors that affect
the likelihood of exposure to white phosphorus, and understanding the physical dynam cs of
ERF. In March 1991, the Arny initiated a public review process that evaluated alternatives
for the resunption of live firing. ERF was reopened for training uses in January 1992
following a series of test firings. Several restrictions were established, including
elimnation of firing during the summer nonths and pernanent elimnation of the use of
whi t e phosphorus. The Arny al so banned the use of white phosphorus in wetland inpact areas
nati onwi de on the basis of discoveries in ERF

The results of the 1992 and 1993 ERF sanpling programfor pond sedi nents and wat erf ow
carcasses generally confirned that the highest concentrations of white phosphorus were
near Area C and Bread Truck Pond, in a densely cratered area east of Eagle R ver. The
exi stence of craters was considered to be another indicator of the extent of white
phosphor us.

During 1994 and 1995, several field investigations of the physical systemof ERF and
| aboratory studies of the potential of white phosphorus to bi oaccunul ate were conpl et ed

<I MG SRC 98182H>



SI TE H STORY AND ENFCORCEMENT ACTI VI TI ES

TABLE 2-1
Summary of Previous |nvestigations at Eagle River Flats

I nvesti gati on/ Report I nvestigators Fiel d Date(s)
Waterbird Wilization of Eagle River Flats and Upper Cook Inlet: April- USFWS 1996
Cct ober 1996
Waterfow Mortality on Eagle River Flats DWRC 1996
Movenent, Distribution, and Relative Ri sk of Mallards and Bal d Eagl es DWRC 1996

Using Eagle River Flats: 1996

Report of USDA- APH S- Ani nmal Damage Control for the U S. Arny at USDA 1996
Eagle River Flats, April-Cctober 1996

Denonstration of Sanpl e Conpositing Methods To Detect Wite CRREL 1996
Phosphorus Particles

Pond Draining Treatability Study: 1996 Studi es-The Draining of Bread CRREL 1996
Truck Pond

Moni toring of Contract Dredge Operations at Eagle River Flats, A aska CRREL 1996
Draft Physical System Anal yses of Natural Attenuation and Intrinsic CRREL 1995
Renedi ati on of Wiite Phosphorus Contami nation, ERF, Fort Richardson,

Al aska

Waterbird Wilization of ERF and Upper Cook Inlet: April - October 1995 USFW8 1995
Movenent, Distribution and Relative R sk of Waterfow and Bald Eagl es DWRC 1995
Usi ng ERF

Eval uati on of AquaBl ok TM on Cont am nated Sedi nent to Reduce Mortality DWRC 1995

of Foragi ng Waterfow



Waterfow Use and Mortality at ERF
Site Conditions, Ecological Inventory

Physi cal System Dynam cs, Wiite Phosphorus Fate and Transport,
Renmedi ati on and Restoration, Eagle R ver Flats, Fort R chardson, Al aska

Cimate and Tides

Wi t e Phosphorus Eval uation and Characterization, Wite Phosphorus
Toxicity and Bioindicators of Exposure in Waterfow and Raptors.

Toxi col ogi cal Properties of Wiite Phosphorus: Conparison of Particle
Si zes on Acute Toxicity and the Biotransfer of Wite Phosphorus from Hen

to Eggs

Anal ysis of the Eagle River Flats Wite Phosphorus Concentration
Dat abase

Waterbird Wilization of Eagle River Flats: April-Cctober 1994
Waterfow Use and Mortality at Eagle River Flats

Movenent, Distribution and Relative R sk of Waterfow, Bald Eagles and
Dowi t chers Using Eagle River Flats

Eval uati on of Wiite Phosphorus Effects on the Aquatic Ecosystem Eagle
River Flats, Fort Richardson, Al aska

Integrated Ri sk Assessnent Mbdel (IRAM for Determining Wite
Phosphorus Encounter Rate by Waterfow

Treatability Studies; Chem cal Hazing of Free-Ranging Ducks in Eagle
River Flats: Field Evaluation of ReJex-i T TM W.- 05

Hazi ng at Eagle River Flats

NEI LE

CRREL

CRREL

CRREL

Dar t nout h

CRREL

USFW6

NEI LE

USAEHA

DWRC CRREL/
NEI LE

1995

1994

1994

1994

1994

1994

1994

1994

1994

1994

1994

1994

1994

1994



Eval uati on of AquaBl ok TM on Contam nated Sedi ments to Reduce Mortality
of Foragi ng Waterfow

Screening Study of Barriers to Prevent Poisoning of Waterfow in Eagle
River Flats, Al aska

Investigation of Natural Size Reduction of Wiite Phosphorus Particles in
Eagle R ver Flats Sedi ments

Pond Draining Treatability Study

Dredgi ng as a Renediation Strategy for Wite Phosphorus-Contam nated
Sedinents at Eagle River Flats, A aska

Appendi x A. Eagle River Flats Map Atl as
Mapped Craters

Cont ami nant | nventory

Treatability Study-Hazing Waterfow in ERF

Treatability Study-Laboratory Evaluation of a Methyl Anthranil ate Bead
Fornul ati on

Treatability Study-Field Behavioral Response and Bead Fornul ations for
Met hyl Anthranilate

Treatability Study-Field Evaluation: Mrtality of Mallards Feeding in Areas
Treated with Methyl Anthranilate

Waterfow Mortality at ERF

Di stribution and Concentrati ons of Wiite Phosphorus in ERF

Waterfow Distribution and Movenents in ERF

CRREL

CRREL

CRREL

CRREL

CRREL

CRREL

USAEHA

NEI LE

CRREL

1994

1994

1994

1993
12-23 Jul 1993

May,

Sep- Oct 1993
1993

Jun, Aug 1993

Jun 1993
Apr - May,
Aug- Cct 1993

1991- 1993

Apr - Jun,
Aug- Cct 1993

1994

1994

1994



Wi t e Phosphorus Poi soning of Water birds in ERF
Toxi col ogi cal Studi es of Wite Phosphorus in Waterfow

Physi cal System Dynam cs (Sedi nentati on and Erosion at ERF)

Food Chain Invertebrates and Fi sh: Sedi ment Bi oassay

Whi te Phosphorus in Invertebrates and Fish

Habi tat and Vegetation in ERF

Wi te Phosphorus in Plants at ERF

Water bird Wilization of ERF

Treatability Study-Pond Draining

Treatability Study-Air Drying Contam nated Sedi nents
Treatability Study-CGeosynthetic Covering of Contam nated Sedi nent

Treatability Study-Eval uation of Concover and BentoBalls on
Cont am nat ed Sedinents to Reduce Mortality of Foragi ng Waterfow

US Any Eagle River Flats: Protecting Waterfow fromlIngesting Wite
Phosphor us

Rapi d Upt ake and D sappearance of Wiite Phosphorus in Anerican
Kestrel s
Draft Report-Prelimnary Assessnment of Sedinentation and Erosion in the

Eagle River Tidal Flats, Fort Richardson, Al aska

Hazar dous Waste Consultati on No. 37-66-JR11-92, Soil Sanpling
Results, Fort Richardson, Al aska, July 6-7, 1992

CRREL

USAEHA

CRREL

CRREL

USFW6

CRREL

CRREL

CRREL

CRREL and
Dar t nout h
Medi cal School

CRREL

USAEHA

May- Sep 1993
1993

May 1992-
Sep 1993

July 12-23 1993
Jun 1993
1993
Jun 1993

Apr-Cct 1993
Jun- Aug 1993
Jun- Aug 1993
Jul 1993

Jun 1993

1992

1992

May- Sep 1992

July 6-7 1992



Draft Report-Water bird Wilization of Eagle River Flats, April - Cctober
1992

Draft Report-Wite Phosphorus Contam nation of Salt Marsh Sediments
at Eagle R ver Flats, A aska, February 1993

Waterbird Wilization of Eagle Rver Flats, April--Cctober 1991. Decenber
1991

Waterfow Mrtality in Eagle River Flats, Al aska, The Role of Minitions
Resi dues. May 1992

Waterbird Wilization of Eagle River Flats April - Cctober 1990. Decenber
1990.

Eagl e River Flats Expanded Site Investigation, Fort R chardson, Al aska.
Fi nal Techni cal Report, June 1990

Eagle River Flats Waterfow Mrtality Progress Report, August 1989
Laboratory Investigations
Laboratory Investigations
Laboratory Investigations

Bird Wilization of ERF During Spring, Summer, and Fall, and Associ ated
Mortality

Investigations of Waterfow Mrtality, ERF
Laboratory Investigations

Field Investigations

USFW5

CRREL

USFW5

CRREL

USFW6

ESE

ADEC

EPA

EPA

USFW6

USFW6

USAEHA

USFW6

Apr-Cct 1992

1991- 1992

Apr-Cct 1991

1990

Apr-Cct 1990

Jul - Cct 1989

As noted bel ow
Sep 15, 1988
Jul 11, 1988
Jul 22, 1988

Apr-Cct, 1988

1983- 88
1985

1982- 85



Not es:

CRREL

ER

ESE
NEI LE
USAEHA

Ani mal Danmage Control

U S. Arny Cold Regions Research and Engi neering Laboratory
Denver Wl dlife Research Center

Eagl e R ver

Envi ronnent al Sci ence and Engi neering, Inc.

New Engl and I nstitute of Landscape Ecol ogy

U S. Arny Environnental Hygi ene Agency

U S. Department of Agriculture



SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

The bi oaccunul ati on studies were perforned to assess the inpacts of white phosphorus on
wildlife at ERF. Additional studies were conducted on waterfow wutilization of ERF
waterfow nortality, waterfow distribution and novenents in ERF, and toxicol ogi ca
studi es of white phosphorus in waterfow to determ ne acute |ethal doses for ducks
(mal | ards).

From 1994 through 1997, the ERF investigations focused on finding a feasible renmedy for
whi t e phosphorus contamination in sedinents. Areas of priority for cleanup were eval uated
by using white phosphorus sanpling, waterfow telenetry, carcass transects, physica
system dynam cs, and nappi ng of | andcovers; (conbinations of topographical features such
as ponds and vegetation). A conprehensive geographical information system (A3 S) database
establ i shed in 1994 and continuously updated, contains results of all ERF data. This
information has been used to determine the nature and extent of white phosphorus at ERF
and plan feasibility studies for possible renedial actions.

Results of a 1994 CRREL study showed that white phosphorus particles renained intact and
relatively unaffected in water-saturated sedinents, but began to i medi atel y degrade and
di sappear when the sedi nents becane unsaturated, especially at warner tenperatures.
Therefore, sublimation oxidation was determined to be a viable renedial option for nud
flats and intermttent ponds that have the potential to drain and dry. This conclusion |ed
to additional feasibility studies in 1995, 1996, and 1997 to determ ne potentia
technol ogi es that could be used in ERF to result in pond draining and drying of sedinents
so that degradation would occur

Results of historical investigations and the Rl at OJC are included in the Operable Unit
C Renedi al Investigation Report and the Qperable Unit C Feasibility Study Report, which

were prepared i n 1997

2.2 Enforcenent Activities

Fort R chardson was placed on the CERCLA NPL in June 1994. Consequently, an FFA was signed
in Decenber 1994 by EPA, ADEC, and the Arnmy. The FFA details the responsibilities and
authority associated with each party pursuant to the CERCLA process and the environnental
investigation and renedi ation requirenents associated with Fort Richardson. The FFA

di vided Fort Richardson into four OUJs, one of which is OQJC, and outlines the genera
requirenents for investigation and/or renediation of suspected historical hazardous waste
source areas associated with Fort Ri chardson

An additional goal of the FFA was to integrate the CERCLA response obligations and RCRA
corrective action obligations of the Arny. Renedial actions inplenented will be protective
of human health and the environment. Consequently, the remedi ation of releases wll

obvi ate the need for further corrective actions under RCRA (no further corrective action
will be required for source areas).

2.3 Agency Cooperation

The ERF investigation and cleanup activities have represented a uni que cooperative effort
anong the Arny, EPA, and ADEC. These activities began before the listing of Fort

Ri chardson on the NPL and have focused on the observed waterfow nortality. The agencies
understand that the historical and anticipated future use of ERF is firing heavy artillery
and nortars. Al though the inclusion of an active inpact area within an QU is unusual, the
decision to do so was nmade to address the waterfow concerns without adversely affecting



the mlitary use of ERF now or in the future

2.4 Hghlights of Community Participation

The public was encouraged to participate in the selection of the remedy for QJC during a
public coment period fromFebruary 5 to March 6, 1998. The Fort Richardson Proposed Pl an
for Renedial Action, Operable Unit C presents conbinations of options considered by the
Arny, EPA, and ADEC to address contam nation in soil and groundwater. The Proposed Pl an
was released to the public on February 4, 1998, and was sent to 180 known interested
parties, including elected officials and concerned citizens.

The Proposed Plan summari zes avail able informati on about OQJ C Additional nmaterials were
placed in infornmation repositories established at the Al aska Resources Library, Fort

Ri chardson Post Library, and the University of Al aska Anchorage ConsortiumLibrary. The
Adm ni strative Record, including other docunents used in the selection of the renedia
actions, was established in the Public Wrks Environmental Resource Ofice on Fort

Ri chardson. The public is welcome to inspect naterials available in the Adm nistrative
Record and the information repositories during business hours. The Adm nistrative Record
Index is provided in Appendix A The selected renedy presented in Section 7 is based on
the Administrative Record

Interested citizens were invited to comment on the Proposed Plan and the renedy sel ection
process by mailing comrents to the Fort R chardson project nmanager, by calling a toll-free
t el ephone nunber to record a comment, or by attending and commenting at a public neeting
on February 12, 1998, at the Russian Jack Springs Chalet in Anchorage. Twenty-five people
attended the public neeting. Five sets of comments were received fromthe public during
the comment peri od.

The Responsi veness Summary in Appendi x B provi des nore details about comunity rel ations
activities. It also sumarizes and addresses public coments on the Proposed Plan and the

remedy sel ection process.

2.5 Scope and Role of perable Unit

Four operable units (A, B, C, and D have been identified at Fort Richardson. Three of
these Qus are driven prinmarily by human health risks. Q) Cis the only site at Fort

Ri chardson wi th white phosphorus contamination and the only site at Fort R chardson driven
by ecological risk. Q)JCis also unique in that it is still an active inpact range. This
ROD is the second signed for Fort R chardson. A single ROD for QUs A and B was signed in
1997.

The QU C RI/FS was performed in accordance with the Operable Unit C RI/FS Managenent Pl an
(1996). The R fieldwork at QU C was conducted during 1996

The principal threat at the ERF source area within OQJC is particul ate white phosphorus in
sedinent. According to results of the R, potential risks to the environment are posed by
onsite contam nation. Accordingly, the agencies have elected to pursue renedial action
under CERCLA to address these potential risks

The R at the OB/ OD Pad source area within OJC concluded that the contaninants found do
not pose a risk-to human health and the environment and do not require cleanup action
Therefore, except for continuing controls that are in place to control access and
requiring safety training for personnel who nust work at the site, no cleanup action wll
be conducted for OB/ CD Pad.



SECTION 3

Summary of Site Characteristics

3.1 EFagle River Flats

3.1.1 Physical Features, Hydrogeol ogic Conditions, and Transport Pathways

ERF is characterized as a roughly triangular estuarine salt marsh surrounded by forested
upl ands and the Knik Armportion of Cook Inlet. It was forned as the Eagle River eroded
through the glacial and alluvial deposits of the Anchorage |lowl and to create a deep valley
that subsequently filled with sediment. The topography of ERF is relatively flat, with

| andf orm and veget ati on changes, and expected tidal flooding frequencies, occurring with
subtl e changes in elevation. Measured el evations in ERF range from 3 feet above nsl at the
river bottomof the Eagle River to 18 feet above nsl on top of the highest |evees al ong
the river.

The di scharge fromEagle R ver bisects ERF. It can vary substantially fromthe inpacts of
spring neltwater and rainstornms. Wth an average flow rate of 530 cubic feet per second,
Eagl e River drains approximately 1,300 square niles of nountains and | ow ands. Sedi nment
concentration of Eagle R ver does not depend on the discharge rate of the river, and
results of studies of ERF physical dynam cs suggest that the tides have a greater
suspended sedi nent concentration than the river.

Distributary channels (or gullies) cut deeply through the nud flats and connect ponds with
Eagl e River. Subtle changes in elevation of the channel floors dictate whether tidal

floodi ng occurs daily, occasionally, or rarely. Were elevations are 7 feet to 12 feet
above nsl, as in the bottons of gullies, flooding occurs daily during high tides. At
between 12 and 14 feet above nsl, such as the heads of gullies and sone nud flats,

floodi ng occurs only with the highest tide of each nmonth. Only extrene high tides, in
conbi nation with high river-discharge |evels, flood areas between 14 and 15 feet above
nsl, such as the major pond basins, higher nud flats, and sone | evees.

In sumer, there nmay be | ong periods between flooding tides, and parts of ERF can becone
relatively dry. During winter, Eagle River continues to flow, but ice thickens over ERF
wi th succeeding flood events during cold tenperatures. |Ice breakup typically occurs in
April or early May. It appears that the hydrol ogy and sedi nentol ogy of the upper third of
ERF is domnated by the river, with the renai nder dom nated by the tides.

In addition to Eagle River, several snall tributary streans enter ERF. Qter Creek, a

smal | perennial stream drains Qter Lake and enters ERF near its southern end. dunie
Creek, believed to be a groundwater channel depression, drains several snall |akes east
and northeast of ERF and enters ERF just north of OB/ OD Pad.

3.1.2 Nature and Extent of Contam nation

As discussed in Section 2, since the initial reports of elevated waterfow nortality in
the early 1980s, a multidisciplinary investigation has been conducted to identify the
cause of the nortality (shown in 1990 to be white phosphorus), the extent of the white
phosphorus contam nation, and the potential effects of white phosphorus and ot her
munitions on the biota in ERF. Wite phosphorus was rel eased into ERF by ordnance used to
create snoke for marking targets. Wite phosphorus that did not fully oxidize could remain
as particles in the sedinent. |Ingestion of white phosphorus particles by feeding waterfow
has created high levels of nortality. Birds have been observed to die within hours of



i ngesting white phosphorus in a nunber of ponds in ERF

Sanmpling results have focused prinarily on a relatively small nunber of areas in ERF where
the greatest levels of nortality were observed. The results of this sanpling have
denonstrated that el evated | evels of white phosphorus exist in nost ponds where the

hi ghest nortality | evels occur; however, sanpling efforts in several ponds where high
nortality has been observed have not denonstrated that white phosphorus exists extensively
in the sedinment. This finding suggests that sone birds nay fly away fromthe point of
exposure before succunbing. The potential for birds to nove foll owi ng exposure, coupled
with limtations on sanpling efforts because of the hazard posed to site workers by UXQ
has conplicated identification of the horizontal and vertical extent of white phosphorus
cont am nat i on

Previ ous sanpling results and detail ed observations of wildlife populations within ERF
have identified swans and dabbling ducks as the prinmary receptors of white phosphorus
contami nation. Al though |ow | evels of white phosphorus have been found in plants,

nmacr oi nvertebrates, and fish, existing data do not show that these popul ati ons have been
significantly affected by the presence of white phosphorus in ERF. Only a snall percentage
of plants, nacroinvertebrates, and fish contained detectable |evels of white phosphorus.

There is sone evidence indicating that scavengers that feed on waterfow carcasses in ERF
have been exposed to white phosphorus. It is believed, however, that reducing the
nortality effect in dabbling waterfow to acceptable levels also will reduce effects in
the predators and scavengers that have been identified as secondary receptors (that is
those that eat the dabbling ducks) because of the reduction in their exposure
concentrations

Resear chers used observati ons of carcass locations and crater densities in areas used by
waterfow to identify areas nost likely to contain white phosphorus. The sedinents in
these areas were extensively sanpled for white phosphorus with the use of radial transects
and cl ose sanpling in open ponds. The distribution of ponds and anal ytical results of
whi t e phosphorus in sedinent were conpiled and used in conjunction with |andcovers and
bird usage data to identify hot ponds that are the areas likely presenting the highest

ri sk. The UXO hazard in ERF nakes extensive future sanpling efforts infeasible

The findings docunented in the RI report are based prinarily on data collected before
i npl enenting the CERCLA process at OJ C. Conpilation and review of all the data have | ed
to the followi ng concl usions:

1. Wiite phosphorus is the prinmary cause of waterfow nortality. Synptons exhibited by
ducks exposed to white phosphorus in ERF are simlar to those observed in ducks dosed with
whi te phosphorus in the laboratory. Wiite phosphorus al so was detected in tissue sanples
col l ected fromduck carcasses found in ERF

2. Wiite phosphorus was deposited in the sedinent prinarily during range firing
activities. Wite phosphorus nmarking rounds were used during training activities in ERF
for several decades. Rounds were fired into ERF and detonated, dispersing white phosphorus
particles over large areas. Further distribution of the particles |likely occurred when HE
rounds expl oded in white phosphorus-contam nated soil and sedi nent.

3. Oraters in ERF potentially indicate the level of range firing activity. Detonation of
HE generally creates a crater at the point of inpact. A though white phosphorus nunitions
do not formcraters upon detonation, they typically have been used in conjunction with HE
training activities. Therefore, it can be deduced that the nore craters in an area, the



nore munitions have likely been fired there, resulting in higher probability of white
phosphorus contam nati on

4. The distribution of white phosphorus particles throughout ERF sedinents is not uniform
The di spersion of the white phosphorus particles was affected by the nature of detonations
in an area and whether nunitions were detonated on land or over water. Some areas were
used nore frequently as targets and, therefore, received higher amounts of white
phosphorus. In addition to differences in the distribution of white phosphorus, particle
sizes vary greatly, ranging from0.01 inch to 0.113 inch. Particle densities vary
substantially even within snmall areas. The inpacts of white phosphorus shells typically
resulted in "hot spots" of 3 to 6 feet in dianeter. These hot spots contain |arge nunbers
of white phosphorus particles and are generally surrounded by a 3-foot ring containing
fewer particles.

5. The detection frequencies and concentrations for white phosphorus in sedinent are

hi ghest in Area C, Bread Truck, and Racine Island. Sixty-three percent of the overall ERF
sanpling | ocations had nondet ectabl e concentrati ons, but at |east 45 percent of the
locations in each of these three areas had detectabl e concentrations. The hi ghest
concentration, 3,071 mcrograns per gram(lg/g), was found on Racine Island.

6. Wiite phosphorus particles can break down (sublimate and oxidize) when exposed to air
and warmtenperatures, but are long lasting in water-saturated sedi nent. Wite phosphorus
particles that land on soil or dry sedinent are readily oxidized and burn under anbient
air conditions. Because they are not water soluble, however, white phosphorus particles
have an indefinite Iife when subnerged in the water and allowed to settle into pond or

mar sh bottom sedi nents. Wiite phosphorus nonitoring has shown that particulate wite
phosphorus persists in pernanently flooded ponds, but naturally sublinmtes and oxidizes in
ponds that only flood intermttently. Therefore, internmttently fl ooded ponds were
elimnated fromfurther remediation

7. Waterfow are exposed to white phosphorus fromthe sedi nent of ponds and sedge narshes
whil e they are feeding. Some white phosphorus particles may resenbl e seeds and

nmacr oi nvertebrates that dabbling ducks and swans feed on. As the waterfow forage for food
in pond and marsh bottom sedi nents, they may intentionally or inadvertently pick up the
whi t e phosphorus particles.

8. Dabbling ducks and swans are the prinary receptors of white phosphorus. Dabbling ducks
and swans forage for food in pond and marsh bottom sedinents. In addition, nortality rates
of dabbling ducks have been observed to be significantly higher than nortality rates of
other waterfow in ERF as well as in other Upper Cook Inlet (UC) marshes. Telenetry data
in 1996 suggest that the nortality rate anong radi o-tagged mal | ards was about 35 percent.
Mal | ards were sel ected as the indicator species because they are the nost frequently
observed speci es of dabbling waterfow at ERF

9. Predation and human exposure to white phosphorus by consunption are not high-1eve
concerns at present. There has been no verified nortality resulting frompredators feeding
on white phosphorus-contam nated waterfow carcasses. Al though a dead eagle was found with
whi t e phosphorus contam nation, current predator nortality appears low. In addition, the
results of anal yses of tissue collected fromdabbling ducks taken by hunters near ERF do
not indicate a threat to humans ingesting the neat.

10. Pernmanent ponds, with associ ated sedge nmarsh, having confirnmed presence of white
phosphorus and/ or noderate-to-high crater density and observed noderate-to-hi gh dabbling
duck and/or swan use are the nost significant exposure areas. According to the conceptua



site nodel (CSM, areas of greatest concern are where there is a source (white
phosphor us- cont am nat ed sedi ment), a receptor (dabbling duck or swan), and a potential for
exposure (foraging for food).

11. The novenent of white phosphorus through Eagle R ver to Knik Armappears to be
mninmal. Low | evel anpbunts of white phosphorus have been detected in the sedi nents
traveling through the gullies, but no sedinent and water sanples fromthe river had any
det ect abl e whi te phosphorus. No sanpling has been perfornmed in the Knik Armat the nouth
of the Eagle River.

During the initial phases of the white phosphorus sanpling in ponds, crater density in nud
flats adjacent to ponds and nortality observations were the main criteria used in

sel ecting ponds to be sanpled. Sanpling priority was placed on ponds and adj acent nud fl at
areas that had high density of crater coverage and hi gh nunbers of observations of water
bird nortality.

The nost significant areas of concern for exposure to white phosphorus are the sedinents
of ponds and sone marshes, for which all of the followi ng conditions apply:

1. Wiite phosphorus presence has been confirmed and/or the nunber of craters (density) is
noderate to high

2. Moderate to high use by ducks and/or swans has been observed
3. H gh nunbers of waterfow deaths have been observed

The ponds where these conditions exist (hot ponds) are the areas believed to present the
hi ghest risk of white phosphorus exposure to waterfow . Twenty-two hot ponds were
identified, covering 57 acres in Areas A, C, D, Racine Island and Bread Truck. To aid in
the evaluation of alternatives for the FS, the hot ponds identified in the Rl were divided
into six pond groups based on physical site characteristics: (1) Northern A (7 ponds); (2)
Pond 290 (1 pond); (3) Ponds 183 and 146 (2 ponds); (4) Northern C and C/' D ponds (8
ponds); (5) Racine Island (3 ponds); and (6) Bread Truck (1 pond). The characteristics of
t hese pond groups are discussed below. Figure 3-1 provides an illustration of the pond
group | ocations.



Northern A Pond Group. Seven ponds in Area A conprise this group. The

14. 3-acre area has uneven topography and a nmediumto hi gh nunber of craters.
The ponds are believed to be interconnected by a snmall to nmediumsized area of
surroundi ng marsh. Thirteen percent of sanples collected in Area A contained
whi t e phosphorus at detectable concentrations. In 1996 birds being tracked
spent nore than 60 percent of their time in Area A In addition, 23 percent of
the dead ducks found at ERF in 1996 were found in Area A

Pond 290. Pond 290 is in Area A and is 2.2 acres in size. This pond does not
appear to be connected to other ponds in the area and, therefore, is addressed
separately. Low |l evels of white phosphorus contam nation have been detected in
the north end of this pond. In 1997 nurerous dead ducks were found in Pond
290.

Ponds 183 and 146. Ponds 183 and 146 are in Area C. Pond 183 is 7.2 acres in
size, and Pond 146 is 13.6 acres in size. These ponds have a hi gh nunber of
craters. Pond 183 is connected to Pond 146. In 1996, birds that were tracked
by radio spent 10 percent of their time in Area C Thirty-five percent of the
dead ducks found at ERF in 1996 were found in Area C. Mire than 50 percent of
the sanples collected in Area C contai ned white phosphorus.

Northern C and C/ D Ponds. Eight ponds totaling 8.9 acres conprise the Northern
C and T D pond group. This pond group has a nediumto high nunber of craters.
The ponds are believed to be interconnected to a | arge area of permanent ponds
and narsh, which provi de constant sources of water flow or recharge. Ten
percent of the sanples collected in Area D had detectabl e concentrati ons of
whi te phosphorus. In 1996, birds being tracked spent 8 percent of their tine
in Area 0D, and 16 percent of the dead ducks anobng those being tracked were
found in Area C D

Table 3-1 identifies the 18 ponds descri bed above and provi des infornation on duck use and
deaths in these areas.



TABLE 3-1

Identification of ERF Areas, Pond G oups, and Ponds Requiring O eanup

Si ze ERF Area 1996 Duck Use 1996 Duck Death Nunber of

Hot Pond G oup (acres) (% (% Craters
Northern A: Pond Numbers 138, 14. 3 A 62 23 medi umto high
208, 226, 228, 246, 256, 258
Pond 290 2.2
Ponds 183 and 146 20.8 C 10 35 hi gh
Northern C and ¢ D Pond 8.9 Cc/ D 8 16 mediumto high
Nunbers 129, 145, 155, 40, 49,
85, 93, 112

Note: 1996 duck use and death percentages are based on birds that were radio collared in 1996.
Percentages do not add up to 100 percent because areas with | ow percentages of deaths were not selected for cleanup.
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Figure 3-1

Pond G oups

QU C Record of Decision

The remai nder of the 22 hot ponds have undergone sone treatnent during the investigation
and treatability study phase at ERF

1 Raci ne I sl and Ponds. The Racine |sland ponds include Ponds 285, 293, and 297,
whi ch together total about 2.5 acres in size. Pond 285 is 1 acre, and Ponds
293 and 297 together are 1.5 acres. These ponds contain hi gh nunbers of
craters. Elevated white phosphorus concentrations, including sone of the
hi ghest concentrations of all sanples collected at ERF, were detected in 73
percent of sanples collected in these ponds. In 1996, 16 percent of the dead
ducks found in ERF were found in the Racine Island ponds. Capping and filling
technol ogy was tested at Pond 285 in 1995. This Pond was filled with a
gravel -clay m xture that prevented ducks fromfeeding in the contam nated
sedinent. The m xture al so supported the growth of vegetati on. Ponds 293 and
297 in the Racine Island Area were drai ned by breaching in 1997. (Draining of
Pond 297 will continue in 1998 until conpleted.) Draining by breaching has
di scouraged waterfowl use. The treatability study was conducted as a
tinme-critical renoval action because the breaching needed to be conpleted
before the ground nelted in spring to protect the people performng the work
from expl osi ve hazards

Bread Truck Pond. Pond 109 is about 8.2 acres in size and contains a high
nunber of craters. Wite phosphorus contam nation was detected in 45 percent
of sanples collected in this pond. In 1996, 5 percent of the dead ducks found
at ERF were at this pond. Pond draining by breaching was tested at Pond 109 in
1996. The draining technol ogy renoved the duck feedi ng habitat at Pond 109
which resulted in | ess duck use

3.2 Treatability Studies

Because of the heterogeneity of white phosphorus distribution, the UXO safety hazards, and
the physical setting, several treatability studies were perforned to identify alternatives
that were not only effective in reduci ng exposure to white phosphorus contam nation, but

al so inpl enentabl e and cost-effective. The technol ogies |listed bel ow were tested at ERF
The first three were considered to be not inplenentable, not effective, or too expensive
The remai ning four technol ogi es were considered feasible, and were incorporated into the
alternatives presented in Section 5 of this ROD

Unf easi bl e Met hods

Dr edgi ng-renoval and drying of sedinents that contain white phosphorus from
permanently fl ooded areas. This technol ogy was not retained because it was
only noderately effective, altered duck habitat, and cost as nuch as 10 tines
nore than other technol ogies.

Geosynt hetics-use of textile material as liners for the bottons of ponds. The
material acts as a physical barrier. This technol ogy was not retained because
a large-scal e inplenentation nethod has not been developed. In addition, the
use of geosynthetics altered duck habitat and installation of the materi a
presented high risks to human safety.



Met hyl anthranil ate-application of this bird repellent. Methyl anthranilate
settles to the bottomof ponds and deters waterfow fromfeeding. This

t echnol ogy was not retained because its |long-termeffecti veness was nargi na
and it was very costly.

Feasi bl e Met hods

Capping and filling-application of a material to act as a physical barrier to
the white phosphorus in the sedinents of pond bottons. The naterial used was
call ed AquaBl ok TM a conposite mxture of gravel and bentonite that expands
in water to forman inpenetrabl e bl anket over contam nated sedinent. This

t echnol ogy was tested at Pond 285 at the Racine Island Area in 1995. The
gravel -bentonite mxture filled the pond and prevented ducks fromfeeding in
the contam nated sedinent. The naterial also supported the growth of
veget ati on.

Hazi ng-use of visible objects and sounds to deter waterfow fromuse of an
area, thereby preventing exposure to white phosphorus. Hazing was conducted

t hroughout ERF with propane expl oders, pyrotechnics, scarecrows, hovercrafts,
fl aggi ng, balloons, and other visual, acoustic, and behavioral devices
designed to frighten birds. This technol ogy was retained as a conti ngency
response action, in the event birds are not deterred by the incidental hazing
associated with remedy inplenentation. The hazing contingency has been
incorporated into Alternatives 2, 3, 4, and 5, which are discussed in Section
5. (Hazing al so occurs unintentionally when human activity and equi prent
operations deter birds.)

Pond drai ning by breachi ng-use of explosives to create a channel froma pond
cont ai ni ng white phosphorus, which allows the water to drain into a gully or
Eagle River. The draining activity permts the sedi nents of pond bottons to
dry and reduces the feeding habitat of dabbling ducks in breached ponds.

Drai ning by breaching was retained and incorporated into Alternative 4. Pond
drai ning by breaching was tested at Pond 109 in the Bread Truck Area in 1996
and at Ponds 293 and 297 in the Racine Island Area. Both areas were heavily
contam nated wi th white phosphorus. The draining technol ogy renoved or

di scouraged the duck feeding habitat at Pond 109, which resulted in |ess duck
use.

Pond drai ni ng by punpi ng-use of punping systens to draw water from ponds
cont ai ni ng white phosphorus. The punped water is discharged to gullies along
the Eagle River. The draining activity permts the sedi nents of pond bottons
to dry and, therefore, allows white phosphorus to sublimte and oxidize. This
technol ogy was tested at Pond 183 in Area Cin 1997 and was found to be
successful in renmoving white phosphorus. Draining by punping was retained and
incorporated into Alternatives 3 and 4.

SECTI ON 4
Summary of ERF Site R sks

Basel i ne ri sk assessnments were conducted to determne the need for and extent of

remedi ation to be protective of human health and ecol ogi cal values at ERF. These

eval uations are discussed in detail in Appendices A and B of the Final Qperable Unit C
Remedi al Investigation Report, Fort Richardson, Al aska (1997), which is available at the
information repositories. The baseline risk assessments for QJC include the ERF artillery



i npact range and OB/ D Pad. The baseline risk assessnents determ ned potential risks in
t he absence of renedial action

The risk assessnents were based on studies that identified the chem cals present and
focused on the chenmicals of potential concern (COPCs). Results determ ned that risks
within ERF were linmted to white phosphorus particles in sedinent. The studi es docunented
the history of white phosphorus and ordnance use; the distribution, fate, and transport of
whi te phosphorus particles; and the toxicological effects of white phosphorus

contam nation within QUJC

Whi te phosphorus is acutely toxic in mnute quantities to humans and wildlife. In humans,
toxic effects of white phosphorus exposure include death at | ow doses, nausea, vomting
garlic-like odor on breath and in excrenent, |ethargy, convul sions, coma, fatty
infiltration of liver and other organs, enlargenent of the liver with jaundice, kidney
failure, and el ectrocardi ographi c changes suggestive of an acute heart attack

Eye exposure to white phosphorus funes causes conjunctivitis, photophobia, and
lacrimation. Inhalation causes shortness of breath and hoarseness, but no pernmnent tissue
damage. Chroni c occupati onal exposure causes phossy jaw (a di sease of the jawbone |eading
to tissue destruction and infection).

The nost significant white phosphorus inpacts at ERF are occurring to bird popul ations
Dabbl i ng ducks, such as northern pintails, mallards, and green-w nged teal, and swans
(trunpeter and tundra) are the nost affected species, as indicated by their high
nortality. Lethal oral doses for waterfow have been established in toxicity studies
Subl et hal effects include reduced reproductive output in hens and teratogenic deformties
in enbryos, including scoliosis, |ordosis, submandi bul ar edema, mcropthal ma, and spina
bi fida

Subl et hal doses caused hi st opat hol ogi cal changes in the liver, spleen, heart, and
duodenum Changes in bl ood chem stry (blood urea nitrogen, potassium lactate

dehydr ogenase, glucose, hematocrit, and henogl obin) al so were observed. Repeated
subchroni ¢ exposures resulted in nortality and hi stopathol ogic effects (liver and ki dney
darmage) that were consistent with acute exposures fromsingle doses at simlar
concentrations

4.1 Human Health Ri sk Assessnent

The human health risk assessnment determned that the |imted human exposure at ERF reduces
potential risks and that risks of potential exposure to white phosphorus were very |ow
The risk assessnment al so noted the existence of potential onsite risk to humans from UXQO
ERF is currently an active firing range and UXO ri sks are inherent. Any change in the
status of the range (if it becane inactive) woul d be addressed under the Munitions Rul e

Thi s subsection descri bes the background, approach, and concl usions of the hunan health
ri sk assessnent.

A previous human health risk evaluati on of hunters who may eat white
phosphor us- cont am nat ed ducks from ERF, prepared in 1991 by the Arny and the Al aska State
Epi dem ol ogi st, concluded that there is a very |ow human health risk. A baseline human
health risk assessnent was desi gned and conpleted during the Rl to determne the current
and potential hunan health risks based on the nost up-to-date infornmation available for
ERF. The basel i ne assessment assuned that no renedial action will be perforned and

i ncl uded nore exposure scenarios than were reviewed in the 1991 ri sk eval uation



Initially, several different current and potential exposure scenarios were considered
including onsite and offsite activities. A though hunting in ERF is banned, the offsite
hunter scenari o was addressed quantitatively because of the current level of hunting in
nearby areas and the potential for contam nated ducks to fly to those areas. In addition
because no physical barriers prevent access to ERF fromKnik Arbmor Eagle River, an onsite
recreation scenari o was consi dered.

Q her hunman health risk scenarios were elimnated fromconsideration because of the | ow
potential for exposure or because exposure was mtigated by other site conditions.

4.1.1 Ofsite Hunter Exposure Scenario

The exposure assessment for this scenario was based on an eval uation of the exposure
pathway and the estinated reasonabl e maxi mum exposure (RVE). The RVE is defined in EPA
gui dance as "the hi ghest exposure that is reasonably expected to occur at a site" and
represents a conservative exposure case that is still within the range of possibilities

This offsite hunter scenari o was devel oped from ADFG information to estimate that a very
active hunter might consune 23 ducks during a year. This estinmate was adj usted
considering the probability that a harvested duck would be contami nated with white
phosphorus from ERF. This probability was estinmated as 0.005 based on (1) the proportion
of ducks in ERF conpared to other areas of Cook Inlet and (2) data on the nortality rate
from whi te phosphorus exposure and the proportion of tinme ducks fromERF spend off site

The portion sizes of duck neals (112 and 90 grans for an adult and child, respectively)
were estinmated by using guidance fromthe EPA. An average concentration of 0.12 lg/g of
whi t e phosphorus for the duck portion was estinmated by using field and | aboratory studies.
The chronic oral reference dose devel oped by EPA (2 x 10 -5 milligrans per kil ogram

[ my/ kg] of body weight [bw] per day) and standard ri sk assessnent equations al so were
used. The cal cul ated hazard quotients, which are estinmates of the risk associated with a
speci fi ed exposure to a noncarci nongeni ¢ contam nant, were 0.005 and 0.003, respectively,
for the child and adult consuners in the scenario (Table 4-1). These quotients are

consi derably bel ow the reference value of one, indicating that the Iikelihood for
significant chronic effects fromthe consunpti on of contam nated ducks in the offsite
hunter scenario is very | ow.

TABLE 4-1
Noncancer Risks in Ofsite Duck Hunter Scenario

Wi t e Phosphor us

Concentration Meat Portion Meal s per Exposure
(1g/9) (g/ real ) year (my/ kg/ day) Hazard Quoti ent
Child 0.12 90 23 7.5 x 10 -8 0. 005
Adul t 0.12 112 23 6.0 x 10 -8 0. 003

Oal reference dose is 2 X 10 -5 ng/kg-bw day (fromEPA s Integrated R sk Information
System 1996).

Addi ti onal assunptions

Body weight: 36 kg for child and 70 kg for adult (from EPA R sk Assessnent Qui dance for
Superfund, Vols. | and Il, 1989). 0.5 percent of consuned ducks were those contam nated by
whi t e phosphorus at ERF



On the basis of assunptions of the scenario, an adult woul d have to consune between 20 and
39 contam nated ducks each year, depending on the portion size consuned at each neal,
before the EPA oral reference dose for white phosphorus woul d be exceeded. Because the
ducks at the ERF represent a small fraction of the total ducks in Cook Inlet, this event
appears to have very | ow likelihood.

EPA has cl assified white phosphorus as a D carcinogen, neaning that it is not classified
for human carcinogenicity, on the basis of no available data for humans or aninals. No

cancer slope factor is available, and no cancer risk was cal cul at ed.

4.1.2 Onsite Recreation Scenario at ERF

Al t hough prohi bited, access to ERF is not prevented by physical barriers. Means of access
to ERF are fromKnik Armor fromupstreamon the Eagle River. In addition, people on rafts
or other boats on the river can enter ERF by going past the Route Bravo Bridge beyond the
boat takeout, which is approxi mately 500 yards upstreamfromthe bridge. Figure 4-1 shows
the locations of Route Bravo Bridge and the ERF vicinity. Few trespassers have been
observed in ERF in recent tines.

For an upper-bound risk assessnment for exposure to white phosphorus, it was assuned that
intruders, a child and an adult, enter ERF for a few hours on each of 10 days in the
sunmer, are exposed to an average white phosphorus concentrafion of 10 Ig/g (which exceeds
the nean values for all areas except Racine Island), and ingests 200 and 100 mlligrams
(nmg) of sedinment, respectively, at each visit. Wth these conservative assunptions, the
cal cul ated hazard quotients are 0.08 and 0.02, respectively, which are nuch less than 1
the value of concern. No cancer risk was cal cul ated, as discussed in Section 4.1.1.

4.1.3 Uncertainties

The level of uncertainty in the risk results is a function of both site-specific
characteristics and the risk assessnent process in general. Site-specific contributions
include the foll ow ng

1 Whi t e phosphorus concentrations in tissue were available froma variety of
sanpling events over a period of several years, and little data were avail able
for muscle, which would be the najor tissue expected to be ingested by hunmans

Measur ed concentrations were assuned to be representative of the future, which
likely overestimates the risk, given the likelihood of white phosphorus | osses
over tine in areas of ERF that occasionally becone dry.

Several judgrments, which were designed to be conservative and therefore will
lead to an overestimate of the risk, had to be nmade for the exposure
scenari os. Exanples of these judgnents are the nunber of potentially

contam nated ducks that a hunter would consune and the tinme of exposure to
whi te phosphorus at ERF in a year

The location and expl osive potential of onsite UXO are not known.

The paraneter val ues may not accurately represent current or future conditions
that may lead to an over- or underestimate of the risk. In particular, this
scenari o has not considered hunters who may subsi st on duck during the hunting
season. Their consunption rate nay be up to 10 tines greater than that assuned
in the offsite hunter scenario. It should be noted, however, that the



cal cul ated hazard quotient was 0.001 for the adult consumer in the offsite
hunter scenario, and an additional exposure factor of 10 times would stil
result in a hazard quotient substantially bel ow one.
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4.2 Ecological R sk Assessnent

An ecol ogical risk assessnment was prepared to address the current and future potentia

i npacts posed by white phosphorus contam nation to the plants and animals of ERF in the
absence of cleanup action. The effects of white phosphorus exposure to ducks and swans
have been shown to be lethal. No other direct effects to wildlife or plants were
identified. This subsection describes the background, approach, and concl usions of the
ecol ogi cal risk assessment.

The ecol ogi cal risk assessnent was conducted in three steps-problemfornulation, analysis,
and risk characterizati on-to determ ne whether white phosphorus particles in surface water
and sedinents at ERF nmay adversely affect |ocal popul ations of ecol ogical receptors. The
assessnent was consistent with the EPA franework docunent for ecol ogical risk assessnent
and used previous reports and chenical data conpiled during Rl activities.

4.2.1 Ecol ogi cal Problem Formul ation

Studi es at ERF conducted over several years provided detail ed habitat surveys and
information on relevant receptors (nmainly ducks and swans). The previous studi es had

al ready established that particul ate white phosphorus was the sole chem cal of potentia
ecol ogi cal concern (COPEC) within ERF

A CSM was devel oped for ERF based on informati on provided in previous reports. A CSM
provides a witten or pictorial representation of an environmental systemand the

bi ol ogi cal, physical, and chem cal processes that determ ne the transport of contam nants
fromsources through environnental nedia to receptors within the system The CSMfor
exposure routes and pathways for sedinment at ERF is shown in Figure 4-2

Measur enent and assessnent endpoints were sel ected based on characteristics of the COPEGs,
sensitive receptors or indicator species, and the expected or observed ecol ogical effects
caused by the stressors. These biol ogi cal and physical endpoints can be used to eval uate
remedi al success and to guide renedial decisionnmaking to protect aninals, plants, and
their habitat in ERF and nearby Kni k Arm
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Areas of potential ecological concern (ACPECs) were chosen based on physical
characteristics that corresponded with nmaxi num exposure of waterfow to white phosphorus
or because of their proximty to areas that were known to be contam nated and that
waterfow preferred for feeding habitat. Ponded areas were determ ned to be AOPECs because
they are preferred feeding habitat for dabbling waterfow. On the basis of earlier

studi es, these areas include sedge marsh, pernmanent ponds, and intermttent ponds. The
geogr aphi cal areas of highest potential ecological concern are Areas A, C, and CU D, Bread
Truck; and Racine Island, as well as nearby sedge narshes.

The CSM for ERF showed that the primary exposure pathway is by incidental ingestion of
whi t e phosphorus particles contained wthin shall ow pond sedi nents by dabbling ducks when
they feed. In deeper ponds, swans are exposed to white phosphorus in a simlar nanner



Direct ingestion of the white phosphorus particles occurs because birds regularly feed in
habi tats where white phosphorus is found. These birds either confuse the white phosphorus
particles with their natural food itens (such as invertebrate |arvae or plant seeds) or
accidental ly ingest the particles along with pond sedinents.

O all bird species observed at ERF, three species of dabbling ducks (nallard, northern
pintail, and green-w nged teal) have accounted for nearly 97 percent of all bird
nortality. These three duck species are considered to be primary ecol ogical receptors
that feed mainly in shallow ponds. Swans feed in deeper water habitats than those used by
t he dabbling ducks and al so are considered to be prinary ecol ogi cal receptors. Because

m ni mal shorebird deaths have been discovered during the years of nortality studies in
ERF, these receptors have been ranked as having a noderate hazard probability. Shorebirds
have | ess exposure to white phosphorus because they feed in areas that periodically dry
(which allows the white phosphorus to sublinmate) and they sel ect organisns fromthe
sedinent rather than sifting though the sediment or uprooting vegetation |ike dabbling
ducks (and therefore are less likely to ingest nonfood particles).

4.2.2 Ecological R sk Analysis

The anal ysi s phase consists of two main conponents: (1) characterization of exposure and
(2) characterization of ecological effects. Conservative assunptions were used in
estinmating potential exposure and effects to the sel ected indicator species.

Exposure Assessment. Information used to eval uate potential ecol ogical exposures at ERF
i ncludes characterization of the ecosystem evaluation of tissue concentrations of white
phosphorus in biota collected at ERF, and in situ and | aboratory analysis of potentia
exposure to white phosphorus in environnental nedia fromthe different areas at ERF. The
potential receptors that were considered for ERF included aquatic vegetation, aquatic
invertebrates, fish, and birds, as well as their consuners

Investigations at ERF determi ned that aquatic plants growing wthin contam nated sedi nents
contained |l ow | evel s of white phosphorus in plant roots, but no white phosphorus in plant
tissue. Therefore, the risks to grazing animals fromplant consunption are very | ow when
conpared to incidental ingestion of the sedinent containing white phosphorus particles. No
observed nortality of geese and w geons, waterfow that feed mainly on vegetation

supports this concl usion

Whi t e phosphorus inpacts to aquatic invertebrates and fish were investigated in separate
studies. In general, the popul ation diversity of benthic macroinvertebrates was not
affected by white phosphorus contam nation under field conditions, even though
representative aquati c species were shown to be sensitive to white phosphorus in

|l aboratory tests. Sanpling and anal ysis of ERF nacroinvertebrates and fish did not revea
signi ficant accunul ati ons of white phosphorus that would constitute a significant risk for
bi rds or mammal s who eat them

Secondary receptors include predators and scavengers such as the bald eagle, herring gull
raven, wolf, coyote, and fox. Studies of activities and potential risk related to
scavengers and predators indicated a potential for indirect inpacts fromwhite phosphorus
exposure through consunption of dead and nori bund white phosphorus-contani nated waterfow .
Evi dence of direct inpacts on scavengers and predators (through direct ingestion of white
phosphor us- cont am nat ed sedi nents) was not confirned by field studies

Al t hough the uptake of white phosphorus by predators is rapid, the potential for
bi oaccunul ation in the food chain nay be limted because of rapid | oss of white phosphorus



upon reduction of dose, as seen in laboratory tests. No white phosphorus was detected in
the leg nuscle of a coyote collected frombehi nd the Canoe point tower in the woods cl oser
to ERF. Wiite phosphorus was detected in one dead eagle collected in ERF, however, the
cause of death could not be determ ned

The above studies of various ERF biol ogi cal conponents have shown that the nost

signi ficant white phosphorus inpacts are occurring to bird popul ati ons. Dabbling ducks
such as northern pintails, nallards, and green-w nged teal, and swans (trunpeter and
tundra) are the nost affected species, as indicated by their high nortality at ERF
Mortality of dabbling ducks has been concentrated in areas of ERF where suitable pond
habitat is |ocated. Wite phosphorus neasured in tissue sanples fromfield-collected ducks
(such as mallards, pintails, and teal) and swans that had been exposed to in situ white
phosphorus showed simlar or higher white phosphorus concentrations than correspondi ng
tissues of mallards in toxicol ogical feeding studies.

Ef fects Assessnment. The ecol ogi cal effects assessnent eval uated the cause-and-effect

rel ati onshi ps between white phosphorus and waterfow through an evaluation of field
studies and | aboratory toxicity studies as well as literature on the ecol ogi cal effects of
whi t e phosphor us.

Waterfow nortality studies were conpleted by counting duck carcasses al ong per manent
transects in ERF and in the surroundi ng woods. The studi es found that eagle predation and
scavengi ng of white phosphorus-affected ducks and carcasses are much nore prevalent in
spring than in fall. Sone ducks are consuned where they are captured, and sone are carried
to other locations. The spring duck nortality rate dropped from 1992 to 1995. The
declining nortality rates in fall were attributed to the inplenentati on of hazing (use of
vi si bl e objects and nechani zed sounds to intentionally deter waterfow fromentering an
area) in the nost contam nated areas, |lack of suitable foraging habitat, and reduction of
avai | abl e white phosphorus. Because nortality transects were not eval uated during the 1996
field season, the effect of the lack of hazing on duck nortality was not eval uated by
using transects. Although field studies did not establish a reliable estinate of bird
nortality in the reference areas of UCl, the nortality rate in ERF is likely much higher
than the background nortality rate in reference areas

Dai |y novenents, habitat preference, turnover rates, site-specific exposure, and nortality
of birds in ERF were studied with radio telenetry studies conducted from 1993 to 1996

Radi o-transm tted ducks and eagles were used in the telenetry studies. ERF duck habitat
preference during nonhazing periods indicated that the two nbost commonly used habitats
wer e sedge narshes and the pernanent ponds (at 28.7 and 11.4 percent, respectively). Oher
habi tat types such as Ranmenski's sedge, hal ophytic herb, interior sedge, and intermttent
ponds had progressively |ower duck use percentages. Turnover rate anong the ERF ducks was
hi gh; the average length of stay was 12.5 days. Mrtality of radio-equi pped ducks on ERF
was 35 percent in 1996. Mallard nortality exceeded proportional area use in ERF Areas C
and C D, Racine Island, and Bread Truck Pond. Duck deaths were recorded for each year

None of the 31 radio-equi pped bal d eagles died fromwhite phosphorus exposure

The USFWS conducted aerial bird popul ati on surveys of ERF during spring, sumer, and fall
(April through Cctober) from 1989 through 1997 as part of ongoing water bird studies. The
obj ective of these surveys was to nonitor bird abundance and distribution in ERF during
spring, sumer, and fall. Waterfow were counted or estimated and recorded by species or
speci es group

Laboratory and field toxicity tests of birds (primarily nallards) and aquatic
nacr oi nvertebrates were conducted to determ ne acute and chronic toxicity as well as



potential effects to secondary receptors. A target white phosphorus concentration in
sedi nent at ERF was not established for the following reasons. Because white phosphorus
occurs in particulate formin ERF, its uneven distribution, caused by deposition by

nmuni tion rounds, creates considerable uncertainty for sanpling and quantification. Actua
dosage to waterfow fromsedinent is affected by the suitability of the feedi ng habitat
(such as water depth) and the relative efficiency of each species in |ocating and

i ngesting white phosphorus particles of different sizes during feeding

Birds. Various types of toxicity tests were conducted to determ ne the | owest dose of

whi te phosphorus resulting in nortality (5.2 ng/kg bw) and the | ethal dose for 50 percent
of a sanple population (LD 50) (4.05 to 6.4 ng/kg bw) for nallards. A |owest observed
effect level (LCEL) based on nortality was estinmated for particles of white phosphorus to
be between 3 and 4 ng/kg-bw day, and a LCEL based on sublethal effects (liver, kidney, and
heart tissue damage) woul d be | ess than 2 ng/kg-bw day. Prelimnary reproductive studies
indi cated that hens exposed to sublethal |evels of white phosphorus have reduced
reproductive output and enbryos with teratogenic defornities, including scoliosis,

| ordosis, subnmandi bul ar edema, m crophthal ma, and spina bifida. Toxicol ogical effects in
birds tested under |aboratory conditions were simlar to those observed in field toxicity
tests.

H st opat hol ogi cal changes were observed in the liver, spleen, heart, and duodenum (snal
intestine) in sone birds treated with white phosphorus. The conbinati on of changes in sone
bl ood chem stry indicators (such as blood urea nitrogen, potassium |actate dehydrogenase
gl ucose, hematocrit, and henogl obin) could be used as an indicator of possible white
phosphorus exposure. Test results for repeated subchroni c exposures indicated that
nortality and histopathol ogic effects (liver and ki dney danage) were consistent with acute
exposures fromsingle doses at sinmilar concentrations

The results of studies of white phosphorus toxicity for secondary receptors indicated that
the greatest risk was through ingestion of portions of the digestive tract that contained
pel |l eti zed white phosphorus. For exanple, a duck gizzard could have nore than 100 tines

t he white phosphorus dose conpared to other tissues. Al though the uptake of white
phosphorus by predators is rapid, the potential for bioaccurmulation in the food chain nmay
be limted because of the rapid elimnation of white phosphorus seen upon reduction of
dose in laboratory tests. Bioaccumulation and toxicity could be significant if the

i ngested dosage exceeds the degradation rate of the receptor. These studies indicate that
predators coul d be exposed to harnful doses of white phosphorus, which could result in
subl ethal effects such as decreased reproductivity or survival. However, the absorption
di stribution, and metabolismof white phosphorus within an individual species results in a
low |ikelihood that white phosphorus is being transferred within the food web.

Macr oi nvertebrates. Laboratory toxicity tests and field studies of aquatic biota were
conducted to determne acute toxicity (lethal concentration for 50 percent of sanple
popul ation) and chronic toxicity (no observed effect |evel [NCEL]) of white phosphorus in
sedinent, as well as inpacts on the community structure of benthic macroinvertebrates
Toxicity tests indicated that sedinents from Racine Island were not toxic to organi sns
living in themin the field, but were toxic to |laboratory organisns at diluted
concentrations. Chirononus riparius was nore sensitive to white phosphorus than Hyallela
azteca, and the |owest NCELs were 26 mcrograns per kilogram (1g/kg) and 1,500 Ig/kg,
respectively. The community structure of benthic macroinvertebrates within ERF did not
appear to be affected by white phosphorus concentrations in sedinent or surface water

4.2.3 Ecological R sk Characterization




In this part of the risk assessnent, the |ikelihood of adverse ecol ogical effects
occurring as a result of exposure to white phosphorus in ERF is eval uated. Risk
characterization consists of two steps: (1) risk estimation and (2) risk description. For
the ecol ogical risk assessnent, waterfow nortality was considered to be the only
significant effect of white phosphorus on ecol ogical resources at ERF

Area characteristics such as habitat (vegetation, |andform pond), white phosphorus
concentrations, and duck use were conbined in the A S database to identify areas where al
these factors exist together (overlap) that could be considered as a hot area. Qther areas
wer e included because of their proximty to known white phosphorus-contam nated area and
because they contain preferred feeding habitat for dabbling waterfow . The geographica
areas of highest potential ecological concern are Areas A, C, and D, Bread Truck; and
Raci ne Island, as well as nearby sedge narshes. Dying waterfow or carcasses have been
collected fromall these areas. Conparison of white phosphorus |evels in various tissues
of these ducks showed hi gher than the correspondi ng naxi mumti ssue concentrations for
mal | ard white phosphorus toxicity studies, indicating that the ducks ingested enough white
phosphorus in ERF to result in nortality.

Duck nmortality studies show that the |argest proportions of dead or dying ducks in ERF
were observed in Area C (37 percent), Racine Island (22 percent), Area A (22 percent),
Bread Truck (12 percent), and Area C/D (6 percent). O these areas, only Area A did not
contain confirned or identified hot areas for white phosphorus exposure. Dead swans al so
were observed in Area C (44 percent), Areas A and D (25 percent), and Area C/D (6
percent). No observations of dead or dying birds in the coastal areas (east or west) were
recorded in the A S database. Plant, fish, and invertebrate sanpling and white phosphorus
anal ysis fromthese hot areas did not show significant uptake of white phosphorus.

Duck use of the various areas used in the telenetry studies was estimated by using the

tel enetry observations during periods when hazing was not occurring. The results indicated
relative use by ducks as follows: Area C, 22 percent; Coastal East, 16 percent; Area CD
14 percent; Area B, 10 percent; Bread Truck, 7 percent; Area A 7 percent; Coastal Wst, 5
percent; Area D, 4 percent; and Racine Island, 3 percent. Conparison of duck nortality to
duck use indicates that highest nortality occurs in Area C, Bread Truck, and Racine

I sl and

O the three habitat types considered to be preferred by ERF waterfow, the follow ng
percentages of total habitat areas were found in the white phosphorus-contam nated ERF
areas © and C/' D, Bread Truck, and Racine Island): pernmanent ponds, 29 percent;
intermttent ponds, 19 percent; and sedge narsh, 51 percent.

The actual percentage of utilization by waterfow in these white phosphorus-contam nated
ERF areas (as indicated by telenmetry observati ons during non-hazi ng periods) was hi gher
than woul d be indicated by the relative proportion of those habitats based on area:
permanent ponds, 47 percent; intermttent ponds, 31 percent; and sedge narsh, 54 percent.
(These percentages are cal cul ated i ndependently by area; they are not expected to add up
to 100 percent.)

When the waterfow wutilization of the hot spots was conpared to waterfow wutilization for
all of ERF (rather than limting the conparison to the three preferred habitat types
only), the percentage of waterfow utilization was nmuch | ower: pernmanent ponds, 5.4
percent; intermttent ponds, 2.3 percent; and sedge narsh, 16 percent.

Conparison of bird use of ERF with overall bird use in UC marshes was based on aeria
surveys conducted during the 1995 field season. In general, about 3 to 5 percent of



wat erfowl (swans, geese, ducks) in UCO were found in ERF wetlands. Between 9 and 52
percent of UCI eagles were found to use ERF. The relative proportion of birds would be
expected to vary fromyear to year

Studi es of duck nortality between 1993 and 1995 with telenmetry indicated an average annua
nortality rate of about 16 percent for ducks in ERF. However, nortality results fromthe
1996 study based on a larger sanple of birds and wi thout hazing indicated a nortality rate
of 35 percent, a value that is probably nmore indicative of current risk at ERF without
remedi ati on

Ecol ogi cal Ri sk Summary. The wei ght of evidence indicates that ingestion of white
phosphorus particles by ducks and swans is the cause of nost of the el evated waterfow
nortality in ERF. Wite phosphorus has been identified at elevated |levels in the sedi nent
of three areas of ERF: Area C, Bread Truck, and Racine Island. Area CDis adjacent to
these areas and al so coul d have high | evels of white phosphorus that were not detected
because of the limted sedinment sanpling. Area A also nay be of ecol ogical concern because
of its heavy use by waterfow and docunented duck nortality.

SUMVARY CF ERF SI TE R SKS

The significance of waterfow nortality at ERF is given perspective by providing an
estimate of the proportion of UC waterfow that are using ERF. Only a snall percentage of
UCl waterfowl (3 to 5 percent) may be using ERF (based on 1 year of surveys). If the
estimated 35 percent in-ERF nortality rate fromtelenetry studies is accepted as
indicative of current risk af ERF and it is assuned that approximately 5 percent of UC
wat erfowl use ERF, the estinated percentage of UC waterfow affected by white phosphorus
in ERF woul d be about 2 percent. Field studies have not established a reliable estinmate of
bird nortality in reference UC marshes; however, nortality in ERF is rmuch higher than
background nortality in the reference areas.

Uncertainties associated with this assessment stemfromthe nature of the studies used to
(1) characterize the ecosystem (2) estinmate white phosphorus concentrations in ERF biota
tissues, and (3) characterize exposure of ERF biota to white phosphorus contam nation
Limtations of aerial and ground bird census nethods contribute to the uncertainty
associated with the ecosystem characterization. The actual cause of telenetry bird death
was not al ways determined. Uncertainty in studies to estinate white phosphorus tissue
concentrations was affected by |live-versus-dead bird sanples, uneven distribution of
sanpl e locations, |lack of predator tissue sanples, lack of tissue sanple information, and
variations in the tissues anal yzed and the white phosphorus detection limts and

anal ytical instrunentation. Uncertainty in the exposure analysis resulted from
difficulties in sanpling and quantification of white phosphorus because of a |ack of
sanpling for white phosphorus in some areas and the irregular distribution of white
phosphorus at ERF

Esti mates of uncertainty (or confidence intervals) were not provided in nost previous
studies. Uncertainties associated with the | aboratory tests include intra- and inter-study
variations, limtations of study design, and the ability to match | aboratory conditions to
those observed in the field. Additional uncertainties include the limtations of the bird
nortality studies, such as the assunption that birds do not travel a significant distance
after exposure before dying, the uneven distribution of nortality transects, and the
accuracy of the ground survey counts used in calculating the nortality ratio. In addition
| evel s of white phosphorus in fish and invertebrates nmay have been bel ow detection limts.
The single |argest source of error associated with conparison of ERF bird use to that of
the UCI nmarshes was that the conparison was based on a single field season. Considerable



variation fromyear to year already has been denonstrated in the ERF popul ation studies.
SECTION 5

Description of Alternatives

5.1 Need for Renedial Action

If not addressed by inplenmenting the response action selected in this ROD, the actual or
threat ened rel eases of hazardous substances resulting fromwhite phosphorus contam nation
of the ERF source area of QU C from expl oded ordnances may present an inmmnent and
substantial threat to public health, public welfare, or the environnent.

The specific reasons for conducting renedial actions at QJC are as foll ows:

1 Wi te phosphorus in the shall ow ponded sedi nent of ERF has contributed to
el evated waterfow nortality.

ERF is an inportant staging ground for mgrating waterfow during spring and
fall mgration

5.2 Renedial Action (bjectives

As part of the RI/FS process, renmedial action objectives (RAGCs) were devel oped in
accordance with the NCP and EPA gui dance for conducting RI/FS investigations. The prinmary
obj ective of the renmedial action is to reduce the nunber of waterfow deaths attributable
to white phosphorus.

Short and long-term RAGs for the renedial action at QU C are as fol |l ows:

1 Wthin 5 years of the ROD being signed, reduce the dabbling duck nortality
rate attributable towhite phosphorus to 50 percent of the 1996 nortality rate
attri butable to white phosphorus. Radio tracking and aerial surveys suggest
that about 1,000 birds died fromwhite phosphorus at ERF in 1996. Therefore,
the all owabl e nunber of duck deaths from white phosphorus woul d be
appr oxi natel y 500.

Wthin 20 years of the ROD being signed, reduce the nortality attributable to
whi te phosphorus to no nore than 1 percent of the total annual fall popul ation
of dabbling ERF ducks. Currently, that population is about 5,000. Therefore,
the all owabl e nunber of duck deaths from white phosphorus woul d be

approxi mately 50. This long-termgoal could be adjusted based on future

popul ation studies conducted during the nonitoring program

These objectives will be achi eved by reducing the area of white phosphorus-contam nat ed
nmedi a and reduci ng the exposure to white phosphorus. Reducing the exposure to white
phosphorus will reduce the availability of white phosphorus to ducks, which in turn will
reduce duck deaths

DESCRI PTI ON OF ALTERNATI VES

Moni toring through aerial surveys and radio telenetry at ERF will be conducted to ensure
that RACs are achieved. The goals of nonitoring will be as foll ows:



To ensure that an exposure pathway does not exist between white
phosphor us- cont am nat ed sedi ment and wat er f owl

To determ ne the nunber of waterfow using ERF

To determ ne the nunber of waterfow dying as a result of feeding on white
phosphor us- cont am nat ed sedi nent

To determ ne whether renedial action is effective or needs nodification

5.3 Significant Applicable or Relevant and Appropriate Requirenents and To Be Considered
Citeria

A full list of applicable or relevant and appropriate requirenents (ARARs) and

t o-be-considered (TBC) criteria is provided in Section 8. The foll owi ng ARAR and TBC
criterion, respectively, are the nost significant regulations that applied to the renedy
sel ections for ERF:

Section 404 of the Oean Water Act (CWA), which coincides with Al aska water
qual ity standards, for protection of wetlands

Provisions in the Mgratory Bird Treaty Act of 1918 that prohibit unregul ated
"taking" of birds, including poisoning at waste sites

5.4 Description of Alternatives

Many technol ogi es were considered to clean up the white phosphorus-contam nated sedi nent
at QU C Appropriate technol ogies were identified and screened for applicability to site
conditions. The potential technol ogies were then assenbled into alternatives. Potential
renmedi al alternatives for Q) C were identified, screened, and evaluated in the FS

Wth the exception of Alternative 1, the following ERF-wi de nonitoring activities would be
conducted throughout all of ERF. a telenetry study of nallard novenent and nortality,
aerial bird popul ation surveys, and aerial photography of physical changes in habitat. The
changes in physical characteristics that are of interest include drai nage, topography, and
vegetati on. Sone vegetation differences can be detected with the use of photography that
uses varyi ng wavel engths, but sone ground truthing and revisiting of study plots al so

woul d be required.

In addition to the nonitoring activities, hazing woul d be used as necessary in ERF to
deter waterfow during critical mgration periods. Hazing involves the use of visible
obj ects and sounds to deter waterfow fromusing an area, thereby preventing exposure to
whi te phosphorus. Visual, acoustic, and behavi oral devi ces have been used throughout ERF
to deter birds fromcontam nated areas.

The activities described above are referred to as ERF-wi de activities.

The alternatives evaluated in the FS and the Proposed Plan are described in the follow ng
paragraphs. Al alternatives include the use of institutional controls to control access.
The Arny restricts entry by maintaining a | ocked gate at the entrance to QU C, posting
signs next to Eagle-Ri ver for boaters, and regulating adm ssion to OQJ C t hrough the Range
Control .

Alternative 1. No Action



CERCLA requires evaluation of a no-action alternative as a baseline reflecting current
conditions without any cleanup effort. This alternative is used for conparison to each of
the other alternatives and does not include nonitoring

Publ i shed studi es suggest that several natural processes occurring at ERF nay | ead to sonme
natural restoration over time. These processes include white phosphorus sublination and
oxi dation, gully advancenent that |eads to natural pond draining and the sublination and
oxi dation of white phosphorus, and the covering of white phosphorus with sedi nent (called
sedi nentati on). Because no nonitoring would occur under Alternative 1, the effects of the
natural processes on the white phosphorus in pond sedinents and its toxic effects on

wat erfow that use ERF would not be known. No costs would be associated with this
alternative.

Alternative 2: Detailed Mnitoring

No treatnent technol ogi es would be inplemented in Alternative 2. Only natural processes
such as gully recession, sedinmentation, and white phosphorus sublinmation and oxidation
woul d continue at ERF. However, under this alternative extensive, active nmonitoring for
these natural processes would be perforned to understand whether natural processes are
occurring and to determine the level of protection for the environment that is achieved

Alternative 2 expands on the ERF-wi de activities currently planned for the entire ERF. It
adds the activity of nonitoring ERF to determ ne whether natural restoration is occurring
and at what rate. Monitoring woul d i nclude additional aerial photography, neasurenent of
net sedinentation, and an el evati on survey. Aerial photography woul d nmeasure pond changes
and gully recession. Net sedi nentation neasurenents woul d det erni ne whet her exposure

pat hways between contam nated sedi nent and waterfow are bei ng broken. The el evation
survey of ground surface and pond bottons woul d determ ne pond interconnectiveness; and
fl oodi ng potential.

In addition, baseline nonitoring of white phosphorus in sediment would be performed by
using a conposite sanpling method to determ ne current white phosphorus levels. This
nmonitoring would hel p identify areas with white phosphorus contam nati on and provide
baseline information. Limted nonitoring of sublimation and oxidation conditions would be
perforned to detect whether conditions have been suitable for white phosphorus sublination
and oxidation. Verification sanpling of white phosphorus also would be perforned to
confirmthe success of this alternative if the pond conditions have been sufficient to
expect substantial white phosphorus sublimation/oxidation and | oss.

The estimated time frane for cleanup goals to be achieved is between 10 years and nore
than 50 years, depending on the portion of ERF

Detail ed nonitoring would be conducted for 20 years or until it is consistently
denmonstrated that renedial goals are achi eved. The estinated 20-year present-worth cost of
this alternative is $5,850,000, which includes $150,000 for capital costs and $286, 000 per
year for annual nonitoring.

Alternative 3: Punping with Capping and Filling

The objective of this alternative is to tenporarily drain ponds to allow the pond
sedinents to dry and all ow white phosphorus to sublinmate and oxidize. This alternative
consi sts of draining ponds by punping after flooding cycles and/or rain. After severa
dryi ng periods and verification sanpling (approximately 5 years), capping and filling
woul d be perforned in areas where white phosphorus renains.



Thi s punpi ng technol ogy was tested during the sumer 1997 pond punping treatability study.
Basel i ne and verification sanpling was perforned before and after punping. During the
summer of 1997, baseline and verification sanplings showed an 80 percent decline in white
phosphorus concentrations in the top 3.5 inches of sedinents.

In each pond system a dedicated punp systemwould be installed annually after spring
breakup and woul d be renoved before the winter freeze. The typical useful drying season is
m d-May to md- Septenber. Punped water woul d be discharged to an adj acent unconnected
pond, river, gully, or open area. Munted on floats, each punp systemwould be conpletely
autonated to start and stop at established el evati ons of pond surface. Schedul ed

mai nt enance service and refueling would be required. Figure 5-1 provides an illustration
of a floating punp system

To create holes for placenment of the punps and short ditches for drai nage fromthe punps,
m nor use of explosives may be included in this alternative. The affected areas woul d be
very small, and inmpacts would be mninal and tenporary.

The punp systens are expected to operate for 5 consecutive years, based largely on tide
predictions. Tidal fluctuations affect the ability of the ponds to dry. This alternative
i ncl udes basel i ne (before the punping season) sanpling of white phosphorus to confirmthe
ponds requiring cleanup and verification (after the punping season) sanpling to confirm
that white phosphorus has sublinmated and oxidi zed or to deternmine areas that require
further cleanup

Al though Alternative 3 includes the ERF nonitoring and hazing activities, it does not
include the extensive natural process nonitoring described for Alternative 2. Baseline and
verification sanpling of white phosphorus is expected to continue annually for 5 years

After 5 years of punping and nonitoring, those pond systens where white phosphorus
exposure renai ns a concern woul d be capped and filled. A conposite material woul d be
applied to areas of the pond systens that do not dry and still contain white phosphorus.
These areas generally will be isolated and will contain deep depressions that are not
connected hydraulically to other portions of the pond system being drai ned. The

cap-and-fill material is a manufactured gravel and bentonite mixture called AquaBl ok T™M
This material expands in water, sealing spaces in gravel and creating a barrier to
pernmeability. It will be applied only to small, deep portions of the pond bottons.

Therefore, despite its swelling characteristics, it is not expected to significantly
change feeding habitat or overall pond depths. This naterial al so supports vegetation
growth. It provides a barrier between the dabbling waterfow and the sedi nent contam nated
wi th white phosphorus
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Figure 5-1

Fl oati ng Punp System
QU C Record of Decision

During treatability studies at ERF, the cap-and-fill material was applied froma
hel i copter. The application was simlar to spreading fertilizer. Areas where capping and
filling would be performed would be inspected regularly for integrity and thickness.

Fol | owi ng application, restoration of the pond systens would occur naturally through
precipitation and tidal flooding. Figures 5-2 and 5-3 show helicopter and truck
applications of cap-and-fill naterial

Tenporary punping is expected to be conducted for 5 years or until it is consistently



denmonstrated that renedial goals are achieved. Mnor capping and filling then would be
perforned in snall unrenedi ated ponded areas, where necessary. ERF-w de activities
(rmonitoring) would be performed for the first 8 years of the renedy and then during Year
10, Year 15, and Year 20 to ensure that renedial goals are consistently maintained. On the
basis of these assunptions, the estinmated 20-year present-worth cost of this alternative

i s $5, 685,000, which includes $251,000 for capital costs (additional punps) and $272, 000
per year for operation and mai nt enance, which cover nonitoring

Alternative 4: Breaching and Punping with Capping and Filling

The objective of this alternative is to breach ponds, allowing water to flow out and the
sedinents to dry. Breaching woul d be done by using expl osive charges. Breaching results in
t he pernmanent renoval of duck habitat.

<I MG SRC 98182Mm>

Alternative 4 includes the use of explosives to create a ditch froma hot pond (or pond
systen) to Eagle River or a nearby gully or creek that ultinmately would permt the water
to drain into Cook Inlet. Areas that do not drain through the breached gully then woul d be
drained with the punp systemthat is described for Alternative 3. For exanple, the

el evations of sone pond bottons may be | ower than the breached gully el evation, and a punp
woul d be needed to fully drain water fromthe ponds and dry the sedinents. Finally, areas
that do not dry sufficiently would be capped and filled as descri bed above. Al though
breaching all ows | arge volunes of water to be drained quickly, it also |owers the
threshol d el evation and allows a breached pond systemto be reflooded often with | ower
tides

Use of explosives would occur in March, when ERF is frozen and access is easier. It is
expected that explosives would be strategically placed to create a 20-foot-w de

6-f oot -deep ditch. Punping operations would be simlar to those for Alternative 3, but
woul d require snall er punps because nost of the water is expected to be drai ned through
the breached gully system The drying season also woul d be the sane as described under
Al ternative 3.

Breachi ng consi derations would include preference of gullies that naturally progress
toward pond systens, the shortest possible drainage route, and the shall owest possible
ditch. These criteria would mnimze negative effects on existing habitat.

Pond breachi ng woul d be conducted within the first year of the ROD bei ng signed and woul d
be fol lowed by 8 years of punping ponds that do not drain. Renedial goals are expected to
be achieved in a longer tine than under Alternative 3 because the | ower breached threshold
el evations would result in increased tidal flooding sequences. Additional years for
punpi ng woul d be needed because breached ponds woul d be flooded nore often, resulting in a
lower rate of sublimation and oxidation

Basel i ne (before punpi ng season) and verification (after punping season) sanpling will be
perforned every year for 8 years. Mnor capping and filling then would be performed in
smal | unrenedi at ed ponded areas, where necessary. Application of the cap-and-fill materia
would be simlar to that for Alternative 3 and would require the sane foll ow up
inspection. ERF-wide activities (nonitoring) would continue to be perforned after punping
is conplete for the duration of the remedy to ensure that renedial goals are consistently
mai ntained. Alternative 4 does not include the extensive natural process nonitoring
perforned under Alternative 2. On the basis of these assunptions, the estinmated 20-year
present worth costs of this alternative is $9,132,000, which includes $2, 064, 000 for



capital cost (nostly explosives and additional punps) and $353, 000 per year for operation
and nmi nt enance, whi ch cover nonitoring

Alternative 5: Capping and Filling

The objective of this alternative is to cap and fill portions of hot ponds where the
presence of white phosphorus has been identified. As nentioned under the discussion of
Alternative 3, capping and filling prevents white phosphorus ingestion by ducks.
Alternative 5 is particularly well suited for areas that cannot be drained or dried.
Unlike the Iimted applications proposed under Alternatives 3 and 4, capping and filling
under Alternative 5 would cover the entire pond systens. Because of the swelling
characteristics of the cap-and-fill naterial, pond bottomelevations |ikely would be
raised, and in sone cases, shall ow ponds would be filled

DESCRI PTI ON OF ALTERNATI VES

Inmpl erentation is expected to take 1 year. The cost of applying cap-and-fill naterial by
hel i copter is high. Truck application is about twice as fast as application by helicopter
and the equi pnent cost for trucks would be as much as one-tenth the cost for helicopter
application. Therefore, where capping and filling is required over |larger areas, the
applications likely would be by vehicles on wheels or tracks during winter. The use of
vehi cl es woul d require driving heavy equi pnment on the frozen ground to transport the
material. Transport to and spreading at the ponds woul d be done when ice thickness is
sufficient to support the wei ght without danage to the ground surface. At sone ponds, the
cap-and-fill material could be spread in a slurry in the spring

Cap and fill material would be placed within the first 3 years after the ROD bei ng signed,
followed by up to 20 years of nonitoring to denonstrate that renedial goals are achi eved.
Alternative 5 includes the ERF-wi de activities, as well as baseline sanpling for white
phosphorus and inspection of the integrity of areas where capping and filling is
perforned. However, Alternative 5 does not include the extensive natural process
nmonitoring under Alternative 2. The estimated 20-year present worth cost of this
alternative is $6,165, 000, which includes $2,694,000 for capital costs (cap-and-fil
material and application) and $174,000 per year for operation and nai ntenance, whi ch cover
noni tori ng.

SECTI ON 6
Sunmmary of Conparative Analysis of Alternatives

The sel ection of alternatives was based on an eval uation using the nine CERCLA criteria
specified in Table 6-1. The first two criteria are known as threshold criteria that nust
be met by all selected renedial actions. The following five criteria are known as

bal ancing criteria, and the final two criteria are referred to as nodifying criteria.



TABLE 6-1
Criteria for Evaluation of Alternatives

THRESHOLD CRI TERI A: Must be net by all alternatives.

1. Overall protection of human health and the environnment. How wel| does the alternative
protect hunman health and the environnent, both during and after construction?

2. Conpliance with requirenents. Does the alternative neet all applicable or relevant and
appropriate state and federal |aws?

BALANCI NG CRI TERI A: Used to conpare alternatives

3. Long-termeffectiveness and permanence. How wel| does the alternative protect human
heal th and the environnent after conpletion of cleanup? Wiat, if any, risks will remain at
the site?

4. Reduction of toxicity, mobility, and volume through treatnent. Does the alternative
effectively treat the contamnation to significantly reduce the toxicity, nmobility, and
vol ume of the hazardous substances?

5. Short-termeffectiveness. Are there potential adverse effects to either hunman health or
the environnent during construction or inplenentation of the alternative?

6. Inplenmentability. Is the alternative both technically and adm nistratively feasible?
Has the technol ogy been used successfully at simlar areas?

7. Cost. What are the relative costs of the alternative?

MODI FYI NG CRI TERI A: Evaluated as a result of public coments.

8. State acceptance. Wiat are the state's comments or concerns about the alternatives
consi dered and about the preferred alternative? Does the state support or oppose the
preferred alternative?

9. Community acceptance. What are the community's comments or concerns about the

alternatives considered and the preferred alternative? Does the comunity generally
support or oppose the preferred alternative?

6.1 Threshold Criteria

6.1.1 Overall Protection of Human Health and the Environnent

Alternatives 1 and 2 are not protective of the environnment and, therefore, will not be
further evaluated in this ROD. Ri sk reduction by natural processes may take from10 to
nmore than 20 years.

SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

The levels of protection to the environnent provided by Alternatives 3 and 4 would be
significantly higher. White phosphorus-contam nated sedi mrent woul d be actively treated
t hrough drai ning, and the exposure pathway between untreated sedi nent and waterfow would
be bl ocked with cap-and-fill material. Cap-and-fill naterial would be applied only to



smal | depressions. Therefore, despite the swelling potential of the naterial, overall pond
bott om dept hs and feeding habitat are not expected to change significantly frominpacts of
the cap-and-fill material under Alternatives 3 and 4. No adverse inpacts fromthe
cap-and-fill material were observed during previous treatability studies. In addition, the
limted application of this material under Alternatives 3 and 4 is expected to preclude
signi ficant habitat changes.

Al though Alternative 4 would treat and renove white phosphorus, it also would cause
permanent | arge-scal e changes to pond habitats. Ponds that were originally waterfow
feedi ng habitats would be pernmanently renoved. In addition, after long periods of drying
vegetati on woul d di e and rebound woul d be unlikely.

Alternative 5 woul d provide protection by bl ocking the exposure pathway with a barrier
material; however, it does not treat or renove the white phosphorus. Aternative 5 al so
woul d result in changes to habitat because the cap-and-fill material would cover the
entire pond systemand the el evations of pond bottons woul d be raised. In sone cases,
shal  ow ponds would be filled entirely.

6.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

A significant ARAR that applies to the Q) C site is Section 404 of the CWA, for protection
of wetlands. The Mgratory Bird Treaty Act of 1918 is a TBC that prohibits unregul ated
"taki ng" of birds.

Al state ARARs would be net by Alternatives 3, 4, and 5. These alternatives include
active treatnment and/or covering of white phosphorus-contam nated sedi ment to prevent
wat er f owl exposure.

Al federal ARARs would be nmet by Alternatives 3 and 5. However, A ternative 4 would not
neet Section 404 of the CM, in that this alternative would pernanently destroy wetl and
habi t at .

6.2 Balancing Criteria

6.2.1 Long-term Effecti veness and Per nanence

Alternatives 3 and 4 would involve treatnent and renoval of the white phosphorus

contam nation through sublimtion and oxi dation and, therefore, would provide |ong-term
effectiveness and pernmanence. Residual risk of future exposure to white phosphorus woul d
remain in some snall areas because capping and filling would not treat and renove white
phosphorus. Under Alternatives 3 and 4, cap-and-fill nmaterial would be applied to areas of
pond bottons that do not dry.

It is expected that draining ponds by punping and breaching (Alternatives 3 and 4) would
alter, and in sone cases tenporarily or permanently destroy, sone wetlands at ERF
Alternative 4 woul d have the nost destructive inpact on wetlands, because it would
permanently elinmnate habitat. Under Alternative 3, inpacts to the ERF wetl ands habitat
woul d be tenporary. Under both Alternatives 3 and 4, the protective procedures for
conducting activities that may disturb wetlands woul d be established and fol |l owed during
the cleanup to mnimze inpacts. These protective procedures include: (1) punping
restrictions in Area B and Area D, which are prine waterfow habitat; (2) selection of the
narrowest and shortest wal king corridors to mnimze disturbances to vegetation and

habi tat; (3) proper mai ntenance of equipnment and structures; (4) mnimzation of equipnent
and staging area footprints; (5) mninmal |ocalized use of explosives; (6) preparation of



work plans and solicitation of agency review, (7) nonitoring for inpacts to wetlands
habitat; and (8) nonitoring for waterfow use of ERF

Alternative 5 woul d not provide pernmanent renoval of the white phosphorus, but it woul d
bl ock the exposure Pathway. Residual risk, which is risk resulting fromcontam nants that
remain after treatnment is conplete, would remain in the entire area of the pond that is
covered under Alternative 5. Residual risk renmains because capping and filling does not
actively treat and renove the white phosphorus in sedinents; instead, capping and filling
only prevents exposure of ducks to white phosphorus-contam nated sedi nent. The white
phosphorus woul d remai n bel ow the cap-and-fill material. The renaining residual white
phosphorus woul d still be present, just not accessible

6.2.2 Reduction of Toxicity, Mbility, and Volune Through Treat nent

Alternatives 3 and 4 would treat the |argest area of white phosphorus-contam nated

sedi nent by reduci ng water |evel, drying pond sedinent, and causing white phosphorus
renmoval by sublinmation and oxidation. Residual risk is expected to be | ow under
Alternatives 3 and 4, as denonstrated in treatability studies. Alternative 5 does not
involve treatnent to reduce toxicity and vol une of white phosphorus-contam nated sedi nent,
although it woul d prevent exposure by reducing the nmobility of white phosphorus. Residua
ri sk woul d be highest under Alternative 5, because contam nated sedi nent would be only
covered and not treated.

6.2.3 Short-term Effectiveness

It is estimated that the cl eanup objective of reduci ng duck deaths by 50 percent in 5
years would be net by Alternatives 3 and 4. RAGs woul d be achi eved faster under
Alternative 3, but exposure would be reduced nore slowy. The slower renoval of exposure
woul d occur under Alternative 3 because bird habitat would still be available until al
pond water is renoved by punps. Once the water is renoved (1 week), the pond would renmain
dry and woul d only becone wet again during heavy rains or high tides. A though the
threshol d el evati on of breached ponds woul d be | owered under Alternative 4 to allow a
large volune of water to initially drain to Eagle R ver, the ponds then would fl ood nore
frequently during lower tides. The frequent refilling of the pond systemunder Alternative
4 woul d not allow pond sedinent to dry quickly. Therefore, 5 years of punping would be
needed for cleanup under Aternative 3, as opposed to 8 years of punping under Alternative
4.

The criterion of short-termeffectiveness al so woul d be nmet under Alternative 5, when
capping and filling were conpleted. Application of cap-and-fill nmaterial throughout ERF is
estimated to take a total of 2 to 3 weeks and would occur within the first 3 years of
remedy i npl enmentation

SUMVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

Alternatives 4 and 5 nay result in permanent changes, and Alternative 3 would result in
tenporary changes to pond bottons, habitat, and bird use. The |imted application of
cap-and-fill material ip Alternative 3 is not expected to result in |arge-scal e pernanent
habi tat changes. Short distances of vegetati on or uneven topography may restrict water
novenent within and between ponds. To enhance draining of the ponds, Alternative 3 al so
may include |limted use of explosives to clear snall drainage channels that radiate from
the punp location. The effects fromuse of explosives to create the snall drai nage
channel s is expected to be very short term



Al alternatives would pose sone short-termpotential risk to onsite workers during
nonitoring activities and during setup, operation and nai ntenance, and renoval of

noni toring and cl eanup equi pment. These potential risks could be mnimzed by engineering
and institutional controls. The nost significant risk to workers is fromthe exi stence of
UXO at ERF. To reduce this risk, all areas where workers woul d be exposed woul d be cl eared
of unexpl oded ordnance either visually or electronically.

The community woul d not experience any significant effects fromthe alternatives. The
expl osi ons produced for pond breaching in Alternative 4 may affect the comunity through
i npacts such as noise and vi bration. Use of explosives on clear weather days woul d reduce
these i npacts (cloud cover reflects and enphasi zes sounds from expl osions), and a
community rel ations programwoul d be used to alert the public in advance of these
activities.

6.2.4 Inplenentability

Alternatives 3 and 4 would use readily avail abl e technol ogi es and woul d be feasible to
construct and operate. Treatability studies of pond breachi ng and pond punpi ng were
successfully conducted in the summers of 1996 and 1997. Alternative 5, which includes a
contai nnent technol ogy only, also would use readily available naterials. Mnor technica
difficulties are anticipated during application of cap-and-fill naterial because of the
presence of craters throughout ERF. Visual inspections of caps to assess their integrity
woul d be perforned under Alternatives 3 through 5.

Alternatives 3 through 5 involve UXO ordnance hazards to onsite field personnel. Steps
previously described, including having work areas and pat hways cl eared by unexpl oded
ordnance specialists, would be taken to mnimze risk

6.2.5 Costs

The estinmated costs for each alternative evaluated are provided in Table 6-2. The
estimates are based on the information available at the time the alternatives were

devel oped. The costs projected over 20 years are estinated for purposes of conparison and
are considered to be accurate to within -30 percent to +50 percent. Costs are described by
using the present-worth nethodol ogy with a discount rate equal to 5 percent. Capital cost

i ncludes the purchase price of the punps, nonitoring equi pnent, cap-and-fill material, and
expl osives. It also covers the |abor and transportation associated with initial setup of
equi pnent .

Annual operation and nmai nt enance cost includes startup and disnantling activities, routine
mai nt enance, refueling, punp systemsetup and renoval, and annual nonitoring. Al so
included are the activities conducted in the entire ERF and sanpling of sedinments for

whi te phosphorus. In addition, annual operation and nai ntenance cost covers | abor
transportati on, and cl earance of work areas by UXO specialists associated with these
activities.



SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

TABLE 6-2
Cost Estimate for Ceanup Action Alternatives

Aver age Annual 20 Year O&M Total Cost -
Capi tal Cost &M Pr esent Present Worth 20 Year &M
Locati on ($000) Vorth ($000) ('$000) ('$000)
Alternative 1-No Action 0 0 0 0
Alternative 2-Detailed Mnitoring 150 286 5,700 5, 850
Al ternative 3-Punping with Capping and 251 272 5,434 5, 685
Filling
Al ternative 4-Breaching and Punping with 2,064 353 7,068 9,132
Capping and Filling
Alternative 5-Capping and Filling 2,694 174 3,471 6, 165
Not es:
oM = (Qperation and nai nt enance
Aver age = The 20-year present-worth O8M cost divided by 20.

Present worth neans costs are expressed as U. S. dollars in 1998. The anount indi cates noneys needed in 1998 dollars to conplete the proje
The majority of these costs will be used to achieve the 5-year cleanup goal. A discount rate of 5 percent is used.

Costs include ERF-wi de | ong-termnonitoring and conti ngency hazi ng.



Under Alternative 4, costs do not include restoring breached ponds to reestablish habitat.

6.3 Mdifying Citeria

6.3.1 State Acceptance

The State of Al aska has been involved with the devel opnent of renedial alternatives for
QU-C and concurs with the Arny and EPA in the selection of Alternative 3.

6.3.2 Comunity Acceptance

Community response to the preferred alternative was generally positive. Community response
to the renedial alternatives is presented in the Responsiveness Summary in Appendi x B
whi ch addresses coments received during the public conment period.



SECTI ON 7
Sel ect ed Renedy

Alternative 3 is the selected alternative for treating white phosphorus-contan nat ed
sedinent at OJ4C It is the | east expensive of the treatnment-oriented alternatives. A

t horough assessnent of alternatives considered current risks, residual risks, inpacts to
habitat, and costs. Alternatives 1 and 2 were elimnated because they did not satisfy
threshold criteria. A though Alternative 4 would actively treat a large portion of the
ERF, it does not neet overall protection of the environnent or ARARs because it
permanently renoves wetlands. Alternative 5, capping and filling does not provide
reduction in contam nation through treatnent, and would | eave a | arge anmount of residua
risk.

Protection of human health and the environnment and conpliance with ARARs will best be
attai ned through pond draining with punping, ERF-w de nonitoring activities, and

institutional controls

7.1 Mpjor Conponents of the Sel ected Renedy

The nmaj or conponents of the preferred renedy for Q) C are listed below. It is assuned that
inplenentation of the renedy will begin in 1999 and end in 2018 (duration of 20 years).
The sequence and schedul e of operation and mai ntenance activities are presented in Tabl es
7-1 and 7-2, respectively.

Treat white phosphorus-contam nated sedi nent by drai ning ponds with punps for
five sumers beginning in 1999. Punping would allow the sedinments to dry and

t he white phosphorus to sublinmate and oxidize. The treatnment season would
begin in May and end in Septenber. A pond el evation survey woul d be conducted
to determne the optinal punp placenent. To enhance drai nage, explosives may
be used to nmake small sunps for the punps and shal | ow drai nage channel s. These
shal | ow drai nage channel s woul d enhance hydraulic connectivity between ponds

t o encourage drai nage

I mpl erent the follow ng protective procedures to mnimze disturbances to
wet | ands habi tat:

. Restriction of activities that disturb wildlife in Area B and Area D, which
are prine waterfow habitat areas

. Sel ection of the narrowest and shortest wal king corridors to minimze
di sturbances to vegetation and habitat

. Proper nmi ntenance of equi pnent and structures

. M ni m zation of the use of equipnent and of staging-area footprints
. M ni nmal | ocalized use of explosives

. Preparation of work plans and solicitation of agency reviews

. Monitoring for inpacts to wetlands habitat

. Monitoring for waterfow use of ERF



Sanpl e pond bottons for white phosphorus at the begi nning of the treatnent
season to confirmor determne that the pond or area requires renedi ati on. The
sanpling al so woul d establish a white phosphorus baseline and determ ne

addi tional areas that may require renedi ati on. The baseline sanpling would be
perforned at the begi nning of each field punping season (every year for the
first 5 years, starting in 1999).

Sanpl e pond bottons for white phosphorus after treatnent to determ ne
effectiveness of the treatnent system This verification sanpling would be
perforned at the end of each field punping season (every year for the first 5
years, starting in 1999).

Performtelenmetry nonitoring and aerial surveys every year for the first 5
years concurrently with punping activities to determ ne bird popul ati ons,
usage, and nortality. These activities would begin in 1999. Mnitoring would
be continued for 3 additional years to verify that short-termgoals are

nmai ntai ned. Monitoring al so woul d be conducted at Year 10, Year 15, and Year
20 to ensure that renedial action objectives continue to be maintained

Performlimted aerial surveys and ground truthing during Year 9 to Year 20 to
evaluate waterfow nortality, physical habitat changes, and vegetation
r ebound

Perform aeri al photography every other year for 10 years (begi nning in 1999)
to nonitor habitat changes resulting fromrenedial actions. Changes in
dr ai nage, topography, and vegetation woul d be eval uated

Per f orm habi tat mappi ng once every 4 years for 20 years to evaluate inpacts to
habitat as a result of renedial actions, as well as to observe habitat rebound
after punping is discontinued

Performlimted hazing (only as a contingency) during first 5 years starting
in 1999 if incidental hazing from punpi ng operations and other fi el dwork
activities does not deter bird usage.

After renedial action objectives are achieved and punping is discontinued
apply cap-and-fill material in ponded areas that did not drain and dry
sufficiently to enabl e the white phosphorus to sublinmate and oxidi ze.
Cap-and-fill material placenent is expected to occur in Year 5 (2003).

Monitor cap and fill material integrity every year for 4 years after the
material is placed, and also at Year 10, Year 15, and Year 20

I ncorporate white phosphorus sanpling, telenetry, aerial survey, habitat, and

physical landformdata into a G S database. Perform 3 S nanagenent every year

for the first 8 years, starting in 1999, and then during Year 10, Year 15, and
Year 20

Mai ntain institutional controls, including the restrictions governing site
access, construction, and road mai ntenance and the required training for
personnel who work at OU-C source areas



The concept of appropriate institutional controls and expectations about their use, as
specified in the NCP at 40 CFR 300.430(a)(1)(iii)(D), is incorporated by reference into
this ROD.

Institutional control SOPs applicable to selected renedies at CERCLA QUs on Fort

Ri chardson are currently being devel oped by the Arny in close consultation with the EPA
and ADEC. They will be conpleted and incorporated into the final OQJD RO for Fort

Ri chardson. These institutional control SOPs will be inplenented sitewide for all of Fort
Ri chardson when the QD ROD is signed. The SOPs will include institutional controls that
specify particular restrictions, controls, and nechanisns that will be used to protect
public health, safety, and the envirornnment. The objective of these institutional controls
is protection of human health, safety, and the environnent by linmting or preventing
access to contaninated areas or otherw se denying exposure pathways.

<I MG SRC 98182N>



TABLE 7-1
Sequence of Activities for the Selected Aternative

- Activity

Waterfow telenmetry and nortality study

Aerial waterfow surveys

Wi t e phosphorus nonitoring of treated ponds

Wi t e phosphorus conposite sanpling in
untreated areas

G S dat abase nanagenent

Pond survey, ground truthing, limted aerial survey

Aerial photography and interpretation

Mappi ng of physi cal
r ebound

habi t at changes and vegetation

Treatment Activities
Pond punpi ng treatnent
Cap and fil

application

Cap and fill integrity inspection

Hazi ng (conti ngency)

Every year for first
20 (11 events)

Every year for first
20 (11 events)

Every year for first

Every year for first

Every year for first
20 (11 events)

Ti me Frame
8 years, Year 10, Year 15, and Year
8 years, Year 10, Year 15, and Year

5 years (5 events)

5 years (5 events)

8 years, Year 10, Year 15, and Year

Year 1 and every year fromYear 9 to Year 20 (13 events)

Every other year for 10 years (5 events)

Once every 4 years f

Every year for first

Year 5 (1 event)

Every year for 4 years after materia
Year 10, Year 15, and Year 20 (7 events)

7, 8),

Every year for first

or 20 years (6 events)

5 years (5 events)

5 years (5 events, if needed)

is placed (Year 5, 6



7.2 Agency Review of the Sel ected Renedy

The goal of this remedial action is to reduce waterfow deaths attributed to white
phosphorus. Section 5 outlines the RAGs for O C. On the basis of information obtained
during the Rl and careful analysis of all renedial alternatives, the Arny, EPA and ADEC
believe that the selected remedy will achieve this goal. Mnitoring data will be revi ened
by the EPA, ADEC, and the Arny every year punping occurs to determ ne whether the sel ected
remedy is neeting or will neet the short-termand |long-term RAGs. This telenetry
nonitoring will continue until short-termRAGs are net. It will continue for 3 years after
achieving the short-termRAO to ensure that the short-term RAO is consistently naintai ned
After that time, nmonitoring will be conducted at Year 10, Year 15, and Year 20 to

det erm ne whether the long-term RAGs are being nmet by the sel ected renedy.

If at any time, nonitoring data reveal that either the short-termor |ong-term RACs (or
both) are not being net, then the EPA, ADEC, and Arny will neet within 3 nonths of the

di scovery of these failures of the selected renedy in order to determ ne what, if any,
changes are needed to the selected renmedy in order to provi de adequate protection of hunan
heal th and the environnent.

Because the renmedy will result in hazardous substances renaining on site above |evels
specified in the long-termRAGs, a review will be conducted within 5 years after
comrencenent of the selected renmedial action to ensure that the remedy continues to
provi de adequate protection of human health and the environment. This 5-year review
process will continue on 5-year increnents until the selected renedy has been certified by
the EPA, ADEC, and Arny to be conplete. After the first 5 years of inplenentation, if the
noni toring and perfornmance data indicate that the sel ected renedy and any enhancenments to
the selected remedy are not protective of human health and the environnent, the sel ected
remedy will be reevaluated by the EPA, ADEC, and Arny to determine what, if any, changes
or additional renedial actions are necessary to protect human health and the environnent.
At this tine, the telenetry results, interpretation nmethods, and renedial action

obj ectives will also be reeval uated

SECTI ON 8
Statutory, Determ nations

The nain responsibility of the Arny, EPA, and ADEC under their |egal CERCLA authority is
to select renedial actions that are protective of hunman health and the environnent. In
addi tion, Section 121 of CERCLA, as anended by SARA, provides several statutory

requi renents and preferences. The sel ected renedy nust be cost-effective and use pernanent
treat nent technol ogi es or resource recovery technologies to the extent practicable. The
statute al so contains a preference for renedi es that pernmanently or significantly reduce
the volune, toxicity, or nmobility of hazardous substances through treatnent. Finally,
CERCLA requires that the selected renedial action nmust conply with ARARs established under
federal and state environnmental |aws, unless a waiver is granted

8.1 Protection of Human Health and the Environnent

The selected remedy for Q) C will provide long-termprotection of human health and the
environnent and satisfy the requirenents of Section 121 of CERCLA

The sel ected remedy will provide long-termprotection of hunman health and the environnent
by draini ng ponds and renoving the white phosphorus contam nation from sedi nents through
dryi ng of the sediments and subsequent sublinmation and oxidati on of the white phosphorus



particles. The snall, deep, isolated areas of pond bottons that do not dry sufficiently
will be covered with a cap-and-fill technol ogy. Draining ponds and dryi ng sedinents to
all ow the white phosphorus to sublinmate will elimnate the potential exposure route for
waterfow . Monitoring will be conpleted to ensure the effectiveness of the renedy.

Hazing will be conducted at ERF as a contingency neasure during critical mgration periods
to reduce the threat of exposure to contam nated sedinents until renediation goals are

nmet .

Institutional controls will be in place to linmt access to Q) C and minimze the threat of
exposure to Arny training activities and onsite UXO

No unacceptabl e short-termrisks will be caused by inplenentati on of the renedy.

8.2 Conpliance Wth Applicable or Rel evant and Appropriate Requirenents and
To- Be- Consi der ed Gui dance

The selected remedy for Q) C will conply with all ARARs of federal and state environnenta
and public health | aws. These requirenments include conpliance with all the |ocation-,
chem cal -, and action-specific ARARs |isted below. No waiver of any ARAR is bei ng sought
or invoked for any conponent of the selected renedy.

8.2.1 Applicable or Relevant and Appropriate Requirenents

An ARAR may be either applicable or relevant and appropriate. Applicable requirenments are
those cleanup standards, criteria, or linmtations pronul gated under federal or state |aw
that specifically address the situation at a CERCLA site. Arequirenent is applicable if
the jurisdictional prerequisites of the environnmental standard show a direct
correspondence when objectively conpared with the conditions at the site. An ARAR i s

rel evant and appropriate if, although it may not neet the definition of "applicable," it
is pronul gated under federal or state law and still addresses problens or situations
sufficiently simlar to those encountered at the CERCLA site so that the use of the ARAR
is well-suited to the particular area

Pursuant to EPA gui dance, ARARs generally are classified into three categories

chem cal -specific, location-specific, and action-specific requirenents. This
classification was devel oped to help identify ARARs, sone of which do not fall precisely
into one group or another. These categories of ARARs are defined bel ow

1 Chemi cal -specific ARARs are usually health- or risk-based nunerical val ues or
nmet hodol ogi es that establish an acceptabl e anount or concentration of a
chem cal in an anbi ent environnent.

Locati on-specific ARARs are restrictions placed on the concentration of
hazar dous substances or the conduct of activity solely because the ARARs occur
in special |ocations.

Action-specific ARARs are usually technol ogy- or activity-based requirenents
for remedial actions.

TBC requirenents are general ly nonpronul gated federal or state standards or gui dance
docunents that are to be used on an as-appropriate basis in devel opi ng cl eanup standards.
They usually fall into three categories:



Health effect information with a high degree of certainty

Techni cal informati on about how to performor evaluate site investigations or
response actions

State or federal policy docunents

8.2.2 Chemical -Specific ARARs

On the basis of available information collected to date about the chenicals of concern
associated with past activities at OQJC, white phosphorus at ERF has been identified as
the chem cal of concern. Currently, there are no pronul gated nunerical cleanup or

di scharge limtation values for white phosphorus; therefore, there are no

chem cal -specific ARARs for potential renedial actions at OJC.

8.2.3 Location-Specific ARARs

1 CWA, Section 404: Section 404 of the CWA, which is inplenented by the EPA and
the Arny through regul ations found in 40 CFR 230 and 33 CFR 320 to 330
prohibits the discharge of dredged or fill materials into waters of the United

States without a permt.

This statute is applicable to the protection of wetlands at ERF. Section 404 of the CWA
authorizes the COE to regul ate the discharge of dredged or fill naterial into all "waters
of the United States (including wetlands)." The definition of "discharge of dredged
material" was revised by the EPA and COE (Federal Register, 58:45008) on August 25, 1993
Under the newly defined "di scharge of dredged naterial," the CCE regul ates di scharges
associ ated with nechani zed | and cl earing, ditching, channelization, and other excavation
activities that destroy or degrade wetlands or other waters of the United States under
Section 404 of the CWA

The substantive requirenents of the CWA Section 404 (b) (1) guidelines (hereinafter
referred to as the Quidelines) are applicable to cleanup activities that involve water

di scharges fromthe punping operations and channel clearing conducted in wetlands at ERF
The Qui delines were pronul gated as regulations in 40 CFR 230.10 and include the follow ng

1 40 CFR 230.10(a) states that no discharge of dredged or fill naterial will be
permitted if a practicable alternative exists to the proposed di scharge that
woul d have | ess inmpact on the aquatic ecosystem as long as the alternative
does not have ot her significant adverse environnmental consequences.

40 CFR 230.10(b) states that no discharge of dredged or fill naterial will be
permtted if it causes or contributes to violations of any applicable state
water quality standard or violates any applicable toxic effluent standard or
di scharge prohibition under CWA Section 307

40 CFR 230.10(c) prohibits discharges (or activities) that will cause or
contribute to significant degradation of the waters of the United States.

40 CFR 230.10(d) states that when a discharge (or activity) woul d degrade the
waters of the United States, and there are no practicable alternatives to the
di scharge, conpliance with the Quidelines can be achi eved general ly through
the use of appropriate and practicable nmitigati on neasures to mnimze or
conpensate for potential adverse inpacts of the discharge (or activity) on the



aquati c ecosystem

8.2.4 Action-Specific Requirenents

Al aska G| Pollution Regulations (Title 18, Al aska Adm nistrative Code,

Chapter 75 [18 AAC 75]) set requirenents for discharge reporting, cleanup, and
di sposal of hazardous substances for spills of hazardous substances to

Al aska's land or water within specified. tinme franes. The broad ADEC
definition of "hazardous substance" includes constituents such as oil and

ot her petrol eum products. The selected remedy will involve the use of onsite
di esel generators to power the punp systenms. These regul ations are applicable
for the discovery and cleanup of spills of diesel fuel or other hazardous
substances at OQJ C that are regulated by the State of Al aska.

Al aska Water Quality Standards (18 AAC 70) in general, apply to groundwater
and surface water and establish criteria for protected classes of water use.
Where water is used for nore than one purpose, the nost stringent
water-quality criteria ARARs will be used. Eagle River is protected for all
wat er use classes. Specific criteria applicable to Eagle River will depend on
the paraneter being evaluated and the potential inpact or discharge that may
occur as a result of inplenentation of the renedy. The "Criteria for Gowh,
Propagation of Fish, Shellfish, other Aquatic Life and WIldlife" are the nost
stringent and, therefore, applicable to QU C Because punping and installation
of cap-and-fill naterial nay affect surface water, these ARARs are applicable.

Regul ations contained in 40 CFR 266, Subpart M specify when mlitary

nmuni ti ons becone solid, and possibly hazardous, wastes and i ncl ude
requirenents for storage and transportation of mlitary munitions wastes that
are designated as hazardous waste.

8.2.5 To-Be-Considered Criteria or QGui dance

Mgratory Bird Treaty Act of 1918 and the treaties cited therein: This statute
inpl enents the 1916 Convention between the United States and Great Britain
(for Canada) for the protection of migratory birds. It establishes a federal
prohibition, to be enforced by the Secretary of the Interior, against the
illegal taking of mgratory birds. This prohibition applies to birds included
in the respective international conventions between the United States and
Geat Britain, Mxico, Japan, and the Soviet Union. Fort Richardson is
inplenenting renedial action at ERF prinarily to protect mgratory birds, to
satisfy the intent of this treaty.

Executive Order 11990, Protection of Wtlands: 40 CFR 6, Subpart A sets forth
EPA policy for carrying out the provisions of Executive Order 11990,
Protection of Wtlands. These regulations are applicable to cleanup and
nmonitoring activities conducted in ERF wetl ands. Activities will be conducted
during inplenmentation of the selected renedy to mnimze adverse inpacts to
the wet| ands.

ADEC, Draft Water Quality Standards (18 AAC 70) and Draft Revision to Gl and
Hazar dous Substances O eanup Standards, May 4, 1998 (18 AAC 75): These
proposed regul ations include nunerical cleanup standards and procedures for
devel opi ng ri sk-based cl eanup standards for hazardous substance rel eases to
ensure protection of human health and the environnment. These draft regul ations



are TBCs for the cleanup of rel eases of hazardous substances, such as diese
fuel frompunp generators, during renediation

Arny Regul ation (AR) 200-2 (Environmental Quality), Environnental Effects of
Arny Actions, states Departnent of Arny policy, assigns responsibilities, and
establ i shes procedures for the integration of environnental considerations
into Arny planning and deci sion making in accordance with 42 United States
Code 4321 et seq., National Environnental Policy Act of 1969; the Council on
Envi ronnental Quality regul ati ons of Novenber 29, 1978; and Executive O der
12114, Environnental Effects Abroad of Mijor Federal Actions, January 4, 1979

AR 210-20 (Master Planning for Arny Installations) explains the concept of
conpr ehensi ve planni ng and establishes policies, procedures, and
responsibilities for inplenenting the Arny Installation Master Planning
Program 1t also establishes the requirements and procedures for devel oping,
submtting for approval, updating, and inplenenting the Installation Mster
Pl an.

AR 190-13 (Enforcenent of Hunting, Trapping and Fishing on Arny Lands in

Al aska): Appendix Bin this Arny regul ati on describes enforcenent of hunting

trapping, and fishing laws on Fort Richardson, Al aska. The appendix lists the

Eagle River Flats Inpact Area, including a 300-neter buffer zone, as closed to
all hunting and fishing; and also specifies that no fishing or watercraft are

allowed in the Eagle R ver Flats |Inpact Area.

AR 385-63 (Access Restrictions to Arny I npact Areas and Ranges): Range safety,
trespassi ng precauti ons, and education prograns for range inpact areas are
included in Chapter 2 of this Arny regulation. The regul ati on requires that
SOPS be published for the safe operation and use of ranges and that ranges,
maneuver areas, and training facilities be naintained and nanaged. In

addi tion, range boundaries nmust be surveyed and posted as off-limts to
prevent trespass by unauthorized personnel. This regulation also includes
precautions that nmust be taken to prevent all unauthorized persons from
entering the surface danger zones of a range before firing, trespassing on
target ranges during firing, and entry into an inpact area by unauthorized
personnel until it has been searched and any duds are destroyed. Access for
trai ni ng maneuvers may be permitted upon conpletion of a visual surface

cl earance operation. Education requirenents included in the regul ation specify
that all personnel mnust be properly cautioned on the dangers of UXQ nilitary
fam |y menbers nust be instructed that ranges are off-linmts and cautioned
about the hazards; and the local news media will be used periodically to warn
nearby comunities of the hazards in trespassing on range areas and handling
UXO0.

AR 350-2: Chapter 5 of this AR addresses inpact areas, which include a high hazard i npact
area such as ERF. In the regulation, a high hazard inpact area is defined as an inpact
area that is pernmanently designated within the training conplex and used to contain
sensitive HE ammniti on and expl osives and the resulting fragnents, debris, and
conmponents. The regulation also requires that all inmpact areas are marked with warning

si gns
permssion is forbidden. Entry into an inpact area nust be approved by Range Control. In
addition, the regulation requires that anyone observi ng personnel or vehicles in an inpact
area i nform Range Operations inmediately. Range Control will investigate, and request
mlitary police assistance, at the site

barriers, and/or guards. Passing any of these hazard warnings w thout Range Contro



8.3 Cost Effectiveness

The conbi nation of renedial actions identified as the selected renmedy for OQJC will reduce
or elimnate the risks to human health and the environnent at an expected cost of $5.7
mllion. The renedy is cost-effective. It provides an overall protectiveness proportiona
toits cost.

By tailoring the renedy so that punping treatnent is applied to ponds that are preferred
by waterfow and where white phosphorus has been detected and/or craters observed, the
sel ected renedy cost-effectively provides an appropriate |evel of protection. Al ow ng
natural processes to recover intermttent ponds avoids costly and unnecessary renedi a
action.



STATUTCRY DETERM NATI ONS

8.4 Uilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogies to the Maxi num Extent Practicable

The Arny, State of A aska, and EPA have determined that the selected renedy represents the
nmaxi mum extent to whi ch permanent sol utions and treatnent technol ogies can be used in a
cost-effective manner at Q) C. O those alternatives that protect hunan health and the
environnent and conply with ARARs, the Arny, State of Al aska, and EPA have determ ned that
the sel ected remedy provides the best bal ance of trade-offs in terms of |ong-term
effectiveness and permanence; reduction of toxicity, nobility, or volune through
treatnent; short-termeffectiveness; inplenentability; cost; and the statutory preference
for treatnent as a principal elenment in considering state and comunity acceptance.

The sel ected remedy woul d use readily avail abl e technol ogi es and woul d be feasible to

construct. The placenent and use of punping systens and | ater use of cap-and-fill nateria
woul d be focused on the areas of hi ghest white phosphorus contam nation in ERF sedi nents.
Pumpi ng and potential cap-and-fill technol ogi es provi de a pernmanent sol ution by

elimnating the source of white phosphorus contam nation or elininating the exposure
pat hway

8.5 Preference for Treatnent as a Main El enent

The selected remedy for QU C satisfies the statutory preference for treatnment of sedi nment
by using pond punping as the nmain nethod to permanently reduce the toxicity, nmobility, and
vol ume of contam nated sedi nent. Pond punping will dry the pond bottons to encourage
subl i mati on and oxi dation of white phosphorus particles fromthe sedinent.

SECTI ON 9

OB/ OD Pad

9.1 Site Hstory

OB/ D Pad was used for open burning and open detonati on of explosives on Fort R chardson
fromat |east 1956, according to historical aerial photographs. Records and literature
that specifically address OB/ D Pad are linmted, especially information about the types
and quantities of wastes burned and di sposed. Most of the historical records were
destroyed; however, some docunentation is available for 1983 and 1985. Much of the
recorded history of pad operations, acquired fromfile records and interviews with

Expl osi ve Ordnance Disposal personnel, is sumarized in the Qperable Unit C R/FS
Managenent Pl an (1996) and the Operable Unit C OB/OD Pad Site Investigation Wrk Pl an
(1996) .

The quantity of material disposed of at the site since its initial use in the 1950s is not
known. From available Fort Richardson file information, the pad was used approxi nately
five times per year during the summer nonths. Charges were limted to 100 pounds or |ess,
and were frequently set off in sets of three to eight charges. Open detonation activities
were typically conducted 1 day per nmonth, fromlate spring to early fall. OB/ QD activities
conducted in the 1980s were limted to a 2-acre area in the western portion of the pad
Qccasional ly, explosive materials fromnon-mlitary sources were detonated on the pad

Many of the materials destroyed at the pad were originally reactive, ignitable, and toxic
According to Expl osive Ordnance Di sposal personnel, no liquids, such as paint thinner or
antifreeze, were disposed of at OB/OD Pad. Snall quantities of diesel fuel, approximtely



5 gallons or less, were used to ignite smaller pieces of ordnance in the 1960s. No OB/ CD
activities have been conducted at the pad since Novenber 1988

The only sanpling program conducted at OB/ OD Pad before the 1996 RI was the collection of
surface soil sanples by USAEHA in 1992. The sanpling was i ntended to screen for potential
surface soil contam nation from OB/ QD operations. Sanpling was limted to surface soils
primarily because of the danger of encountering UXO in subsurface soils.

9.2 Site Characteristics

9.2.1 Physical Features, Hydrogeologic Conditions, and Transport Pathways

OB/ D Pad was engineered in glacial till conposed of sandy gravel and gravelly sand. The
pad sl opes toward the southwest, fromthe surroundi ng upland forest to the edge of ERF
The surface soils consist of poorly sorted sandy gravels, with a m x of pebbles, cobbles,
and cl ayey soils. The gravel pad has been periodically graded in the past by the Arny to
facilitate use and access. Mst of the grading occurred in the southwest corner, where
nost of the OB/ QD activities were conducted in the past. The pad was graded as recently as
1994 during construction of a dredge spoils-retention basin. The pad supports a sparse
vegetative cover in the formof woody shrubs, with sone grasses and broad-1| eaved

her baceous pl ants.

A berm separates the pad fromthe forest on the northern border. The berm appears to
consi st of local nmaterial bulldozed fromthe pad surface and is nore heavily vegetated
than the pad. Beyond the bermlies a m xed forest of white spruce, alder, paper birch, and
poplar. A road, controlled by a gate one-quarter mle fromthe pad, enters at the

sout heast corner of the pad and provides the primary vehicular access to the site

On its southern side, OB/ OD Pad contacts the wetlands of ERF. The contact appears to
consi st of surface material pushed fromthe pad a short distance onto the wetlands. This
edge now forms a bluff rising approxi mately 10 feet fromthe narsh

Di sposal through burning was performed either on the ground surface or in an excavated
pit. Materials that were destroyed during OB/ QD activities included fuses, HE projectiles,
snmoke pots, nortar rounds, star clusters, flares, mnes, rocket notors, shape charges
detonation cord, dynamte, and sone flammable solids. Existing records indicate that no
liquids were disposed of there. During the 1960s, snaller pieces of ordnance were ignited
on the ground surface by using diesel fuel. Cccasionally pits were excavated and
smal | -arns amuni ti on was di sposed of by covering with other naterial soaked in a snal

vol ume of diesel fuel and igniting. The ordnance di sposal by detonation would tend to
spread shrapnel and expl osi ves over adjacent areas on the pad surface

During well drilling for the 1996 R, a layer of gravel, generally 6 to 13 feet thick, was
observed overlying poorly graded sand throughout the depth the wells were drilled. The
coarse-grai ned material suggests that precipitation infiltrates freely through the pad
surface to the groundwater table. G oundwater elevations range from19 to 36 feet bel ow
the ground surface. On the basis of groundwater neasurenents taken during the R, the

wat er table appears to be generally flat with a slight gradient to the southwest. It is
bel i eved that the groundwater novenent patterns are strongly influenced by both the tides
and Eagle River

9.2.2 Nature and Extent of Contam nation

Surface soil sanpling conducted by USAEHA in 1992 for a list of five explosive-related



anal ytes showed that contam nants were spread throughout the pad, with nost contami nation
found at depths less than 18 inches and predom nantly on the western half of the pad. An
addi tional study conducted at the ERF in 1991 anal yzed 128 sedi nent sanples collected

al ong transects extending fromthe edge of OB/OD Pad into ERF. El evated concentrations
(greater than 1 part per mllion) of 2,4-dinitrotoluene (2,4-DNT) were recorded in over
hal f the sanples, indicating that sone mgration of OB/ OD Pad contam nants into ERF had
occurred in the past. The concentrations of 2,4-DNT were not considered acutely toxic.

The RI of the soil and groundwater at OB/ OD Pad was conpleted in 1996. N ne nonitoring
wells were install ed and devel oped, and groundwater sanples were collected. Surface and
subsurface soil and groundwater sanples were anal yzed for an extensive list of volatile
and senmivol atile organic chemcals, including those included in the 1992 investigation,
and netals. During the 1996 R, very few chemi cals were detected in either the soil or the
groundwater Al detected chem cals had concentrati ons considerably bel ow their action
level s specified in the Qperable Unit C RI/FS Managetnent Plan (1996). Figures 9-1 and 9-2
show sanpling | ocations and the netal and organi c concentrations detected in soil sanples
collected during the RI. Table 9-1 summarizes the regulatory levels for soil conpared to

t he maxi mum concentrations for the detected chenicals in soil. Table 9-2 summari zes

maxi mum netal s concentrations from OB/ CD Pad soil sanples and representative val ues from
reference areas in Alaska. The concentrations at OB/ QD Pad are in the range of the
reference val ues.

<I MG SRC 981820>
<I MG SRC 98182P>

Figures 9-3 and 9-4, respectively, sumarize the detected inorganic and organic
concentrations for groundwater sanples collected fromthe nonitoring wells at OB/ OD Pad.
Tabl e 9-3 summari zes the maxi mum det ected organi ¢ and i norgani c concentrations and
conpares themwi th reference values and cl eanup action levels in the 1996 Managenent Pl an.
Al groundwater concentrations were considerably below closure action levels, with the
possi bl e exceptions of chrom umand zinc, which were determned to be naturally occurring
conpounds.

No organi c conpounds were detected in subsurface sanples collected during the RI. Surface
contami nation was very |low, indicating contam nants have not sorbed to soil particles.
Very limted lowplasticity material was observed in the subsurface. It is likely that the
limted presence and | ow concentrations of contami nants on the surface are the result of
regul ar gradi ng of OB/ CD Pad.

<I MG SRC 981820
<I MG SRC 98182R>



TABLE 9-1
Regul atory Levels for Detected Chemicals in Soil
Nunber of Boreholes with

Action Level a Maxi mum Concentration in

Par aret er (1g/9) OB/ D Pad Sanples (1g/Q) Det ected Constituents
2,4, 6-TNT 40 0. 36 1
2, 4- DNT 100 40 2
2, 6- DNT 100 1.20 1
2- Ami no- 4, 6- DNT none 0. 47 2
4- Ami no- 2, 6- DNT none 0.45 2
Arsenic 80 10. 2 7
Bari um 4, 000 127 7
Chr om um 400 58.4 7
Lead 1, 000 10. 8 7
Mer cury 20 0.28 2
Zi nc 24,000 b 86. 4 7
Di - n- butyl pht hal ate 8, 000 14 1
N ni t r osodi phenyl am ne 100 3.7 1

a Source: Qperable Unit C RI/FS Managenent Pl an, 1996.
b For zinc chloride (as total zinc).



TABLE 9-2

c

Sedi nent/ Soil Concentrations from OB/ OD Pad and Reference Areas (1g/Q)
Fort
Ri chardson and Al aska Solis and Al aska Stream
Maxi mum I n El mendor f Surficial Materials ¢ and Lake
B/ OD Mean CGoose Bay (georetric mean, Sedi nent s
Chemi cal Investigation Background a Sedi ment s arithmetic nean) (arithnetic mean)
Arsenic 10.2 5.46-7.2 15, 13 6.7, 9.6 17.3
Bari um 127 52.5-113.8 140, 110 595, 678 811
Chr omi um 58.4 19. 8-32 42,21 50, 64 115
Lead 10. 8 5.3-10 12,7.9 12, 14 12
Mer cury 0.28 -- <0.1,<0.1 -- --
Zinc 86.4 36.7-52.1 100, 86 70, 79 157

a From Background Data Anal ysis Report,

b From Interagency Expanded Site Investigation:

C. Bouwkanp, CRREL, 1994.

c FromEagl e River Flats Expanded Site |nvestigation,

Fort Richardson,

Envi r onnent al

Al aska, Ecol ogy and Environnment, Inc

Sci ence and Engi neeri ng,

I nc.

Arith
of Ea
Chugach Aver age of Al aska Bri
Mountai ns ¢ Means c Cot
(geonetric (geonetric nean, S
nmean) arithmetic nean) Sedi
-- 6.7, 13
672 633, 744
111 80, 89
25 18,13
-- 0
-- 70, 118

1996.

Eval uati on of Wite Phosphorus Contam nation and Potenti al

Treatability at Eagle River Fl.

1990.



TABLE 9-3
Det ected Chenical s in G oundwat er

Concentration (1g/L)

Maxi mum i n Nunmber of

Action Ref erence 0B/ CD Pad Vlls with
Par anet er Level a Background b  Area c MCL d I nvesti gation Detects
RDX 100 - none NA 6.3 4
HWX 2,000 - none NA 1.1 1
Arsenic 50 1-9.9 5 50 5.4 3
Bari um 2, 000 0. 50- 510 42 2, 000 49.5 6
Chr om um 100 1- 46 5 100 9.2 6
Lead 15 0.23-11, 200 1 15 e 1 1
Mer cury 2 0.10-0. 64 2 2 0.2 1
Zi nc 10, 500 f 1-1, 300 6 5,000 ¢ 16.3 6

NA = Not avail abl e
a Source: (perable Unit C RI/FS Managenent Plan, Fort Richardson, Al aska 1996.
b Filtered netals, Fort Richardson background concentrations, from Background Data
Anal ysis Report, Fort Richardson, Al aska, 1996.
c Eagle River Valley groundwater from Eagle River Flats Expanded Site Investigation, Fort
Ri chardson, Al aska, 1990.
MCL = Maxi num contam nant | evel (EPA).
Action |evel
For zinc chloride (as total zinc).
Secondary MCL.

Q ™ 0 o



9.3 Summary of Site R sks

9.3.1 Human Health Ri sk Assessnent

The human health risk assessment for OB/ OD Pad used an onsite recreation scenario to
evaluate site risk. Athough currently prohibited, people on rafts or other boats m ght
gain access to OB/ 0D Pad by goi ng under the Route Bravo Bridge on Eagle River or com ng
upstream from Kni k Arm and hi ki ng across ERF (Figure 4-1). Pad access is al so possible by
a road, but there is a |l ocked gate with warning signs. No trespassers have been observed
at OB/ OD Pad, however.

For the recreational scenario in OB/ OD Pad, an upper-bound risk assessnent for exposure to
the surface soil was perfornmed. As with this scenario at ERF, it was assuned that child
and adult intruders are on OB/ CD Pad for a few hours on each of 10 days in the sumer. A
child was assuned to wei gh 36 kg, ingest 200 ng of soil per visit, and visit the pad 10
tines per year for 10 years. An adult was assuned to weigh 70 kg, ingest 100 ng of soil
per visit, and visit the pad 10 tines per year for 20 years. These were considered to bhe
conservative val ues given that no trespassers had been observed at the pad.

Exposure to soil was cal cul ated according to the followi ng equation:

E = C*I R*EF*ED/ (1, 000, 000* BW AT)

wher e:

E = exposure (ng/ kg-bw day)

C = soi |l concentration (1g/Qg)

IR = soi|l ingestion rate (ng/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body wei ght (kg)

AT = days averaging time (365*ED for noncancer effects and 25,550 for cancer effects)

Hazard i ndexes and cancer risks were calculated for the detected chemicals at each
sanpling |l ocation. The noncancer risks were evaluated as a hazard quotient, which is
cal cul ated as foll ows:

HQ = E/RD

wher e:

HQ = hazard quoti ent

E = exposure (ng/ kg-bw day)

RFD = ref erence dose (ng/ kg-bw day)

The cancer risk was cal cul ated from

R =  E*SF
wher e:
R = cancer risk (excess lifetime cancer risk)

E = exposure (ng/ kg-bw day)
SF oral slope factor (kg-day/ng)



By using the recreational scenario assunptions described above, the cal cul ated cancer
ri sks were about 10 -7 for the child and adult, and the | argest cal cul ated hazard i ndexes
were 0.01 and 0.003 for the child and adult, respectively.

The concentrations of arsenic and chromumare simlar to those at nearby reference areas.
If these chem cals are excluded fromthe risk cal culations, the cancer risks and hazard
i ndexes decrease because these netals are significant contributors. The EPA has used a
cancer risk level of 1 x 10 -6 and a hazard index of 1 as levels of concern. Calcul ated
risks for the recreational scenario are substantially less than these |evels of concern

Tabl e 9-4 summari zes the toxicol ogi cat characteristics fromthe EPA 1996 Integrated R sk
Information System (I RI'S) database for the detected chenicals. Because | RIS does not have
information on two of the detected chemcals, 2-am no-4,6-DNT and 4-am no-2, 6- DNT, they
are not included in the table

Excess lifetinme cancer risk is the incremental increase in the risk of getting cancer over
and above the rate one would have if not exposed to the conditions of the defined
recreational exposure scenarios. The individual chem cal cancer risks were sunmmed across
chemcals to estinmate the risk associated with a simultaneous exposure to nmultiple

chem cal s.

Tabl e 9-5 summari zes the cal cul ated risks. The cal cul ated cancer risks are about 10-7 for
the child and adult at all sanpling locations, with the major contribution fromthe
arseni c concentrations. However, concentrations of arsenic in OB/OD Pad are simlar to

ot her surroundi ng non-contam nated areas. If arsenic is excluded fromthe cancer risk
estinmate, the cal cul ated cancer risks decrease by about an order of nmgnitude



TABLE 9-4
Toxi col ogi cal Paraneters

Cheni cal Noncancer Effects Cancer Effects
O al Oal Slope
Ref erence Does Uncertainty Modi fyi ng Confidence  Confidence Confidence  Wight of Fact or
( g/ kg/ day Fact or Fact or In Study i n Dat abase in Val ue Evi dence  (kg-day/ ng)
Arsenic 0. 0003 3 1 nmedi um medi um medi um A 1.5
Bari um 0.07 3 1 nmedi um medi um medi um
Chromum | || 1 100 10 | ow | ow | ow
Chrom um VM 0. 005 500 1 | ow | ow | ow A
Lead B2
Mer cury D
Zinc 0.3 3 1 nmedi um medi um medi um D
2,4,6-TNT 0. 0005 1, 000 1 nmedi um medi um medi um C 0.03
2, 4-DNT 0. 002 100 1 hi gh hi gh hi gh
2, 6- DNT 0. 001 3, 000
Di - n- buyt | pht hal ate 0.1 1, 000 1 | ow | ow | ow
N- ni t r osodi phenyl ami ne B2 0. 0049

Modi fying factor-An uncertainty factor which is greater than zero and | ess than or equal to 10; the nmgnitude of the M- depends
upon the professional assessnent of scientific uncertainties of the study and database not explicitly treated with the standard
uncertainty factors (e.g., the conpleteness of the overall data base and the nunber of species tested); the default value for the M

Uncertainty factor-One of several, generally 10-fold factors, used in operationally deriving the reference dose (RfD) from experinent.
data. UFs are intended to account for (1) the variation in sensitivity anong the nenbers of the human popul ation; (2) the uncertainty
extrapol ating animal data to the case of humans; (3) the uncertainty in extrapolating fromdata obtained in a study that is of |ess-t
exposure; and (4) the uncertainty in using | owest-observed adverse effect data rather than no-observed adverse effect data

Wi ght - of - evi dence for carcinogenicity-The extent to which the avail abl e bi onedi cal data support the hypothesis that a substance caus:
humans. A: Human carci nogen. Bl: Probabl e human carcinogen, indicating that |imted human data are avail able. B2: Probabl e human carc
sufficient evidence in aninmals, and inadequate or no evidence in hunmans. C Possi ble human carci nogen. D. Not classifiable as to huna
E: Evidence of noncarcinogenicity for hunmans.



TABLE 9-5

Summary of Risks in the Onsite Recreational Scenario

Hazard | ndex Cancer Risk

Locati on Adul t Child Adul t Child

MN 1 0. 0030 0. 001 1X10 -7 2 X 10 -7
MN 2 0. 0008 0. 003 1X10 -7 2 x 10 -7
MW 3 0. 003 0.01 1X10 -7 2 x 10 -7
MN 4 0. 0002 0. 008 1X10 -7 2 x 10 -7
MN 5 0. 0003 0. 001 8 x 10 -8 2 X 10 -7
MN 6 0. 0002 0. 0008 9 X 10 -8 2 x 10 -7
MN 7 0. 0004 0. 001 1X10 -7 2 x 10 -7

The onsite recreational scenario is a potential future scenario, because there is no
evidence that it is occurring today. It involves assunptions of representative
concentrations, soil ingestion rates, and frequency and duration of visits.

The hazard i ndexes range from 0.0008 to 0.01 for the child and 0.0002 to 0.003 for the
adult, with the najor contribution fromchrom um concentrations (wth the assunption of
chromumWM) at all locations. At Well MW2,2,4-DNT is also a significant contributor. At
Well MW3,2,4,6-TNT is a significant contributor. The chrom um concentrati ons neasured at
OB/ D Pad are simlar to reference values in surrounding non-contam nated areas. |f
chromumis excluded fromthe assessnent, all hazard i ndexes decrease by different
anounts, depending on the relative contribution of chromumto the hazard i ndex.

In considering the value of the cancer risk, the EPA has used a cancer risk level of 1 X
10 -6 or less as acceptable for hazardous waste sites. Under the recreational scenario at
all sanpling |locations, the cancer risks in Table 9-5 are about 10 -7, which is |less than
the cancer risk criterion, and the noncancer hazard i ndexes al so are consi derably under
their criterion of one

Uncertainties are present in this assessnment, including future human activities in the
area, probability and nmagnitude of UXO detonation, environmental concentrations,
appropriate exposure factors for the scenarios, and toxicity factors. Because the

cal cul ated hazard quotients are so small, it is unlikely that other reasonable

conbi nati ons of exposure factors could result in a hazard quotient greater than 1 for the
scenarios. It is likely that the greatest risk in the recreational scenarios cone from
potential expl osions from UXO

9.3.2 Ecological R sk Assessnent

A nunber of inorganic and organic contam nants were detected in surface soils and
groundwat er at OB/ QD Pad during the 1996 RI. The surface soil and groundwater contam nants
were observed at relatively low levels in sanples collected fromthe soil borings and
installed nonitoring wells on OB/ D Pad. Al detected inorganic and organi c contam nants



wer e considerably below regul atory |levels included in the 1996 Managenent Pl an.

G oundwat er contam nants woul d be diluted even further as groundwater discharged into and
m xed with surface waters of ERF. Therefore, none of the detected contam nants in
groundwat er was retai ned as a COPEC for OB/ OD Pad.

I norgani ¢ and organic surface soil contam nants were screened to determ ne whether any of
t hese chem cal s shoul d be considered as a COPEC for OB/ CD Pad. The maxi num det ect ed

i norgani c concentrations fromrecent soil sanples were simlar to or bel ow correspondi ng
background | evel s. Therefore, none of the inorganic chemcals was retai ned as a COPEC.

Additional risk to ecological receptors at OB/ CD Pad was assessed by conpari ng naxi mum
concentrations of detected organic chemcals to avail able data or derived critical
toxicity values (CTVs). Oganic chemcals were conpared to soil CTVs derived for a snall
manmral , the deer nouse, considered to be representative of small rodents at OB/ CD Pad
(Table 9-6). None of the organic soil contam nants detected at the pad was retained as a
COPEC.

Larger mamal s were not expected to derive a significant proportion of their diet on the
limted pad area. Risk to plants was estimated, but toxicity to plants and significant

upt ake and bi oaccunul ati on of the detected expl osive residues or semvolatile organic
conmpounds was not expected to occur. Overall use of OB/ OD Pad by ducks, as indicated by
telenetry and | ack of preferred feeding habitat, was very | ow (about 1 percent of all
observations). Therefore, waterfow were not evaluated as potential ecol ogical receptors.
Risk to terrestrial invertebrates was not eval uated because of the | ack of applicable
CTVs. None of the detected contaminants in the OB/ CD Pad surface soil and groundwater
sanpl es were retained as a COPEC. Therefore, OB/ CD Pad was not considered to be an area of
potential ecol ogical concern.

On the basis of results of the 1996 site investigation at OB/ CD Pad and an eval uati on of
data coll ected during previous studies at this site, no further action is selected for
OB/ D Pad for hazardous chem cals. Because of concerns regarding potential human exposure
to UXQ existing institutional controls to nonitor and control access to QJC apply to
OB/ OD Pad.

9.4 OB/ D Pad d osure

This ROD selects the final remedial action for QU4 C, as well as the EPA decision under
RCRA regardi ng hazardous waste closure of the OB/OD Pad at this tine. (The OB/OD Pad is
being treated admnistratively as part of OJ)C as agreed by the EPA, ADEC, and Arny in the
1994 FFA.)

The EPA, ADEC, and Arny are issuing this ROD as part of their public participation
responsi bilities under Section 117(a) of CERCLA. The EPA also is issuing this ROD pursuant
to public notice and other requirenents for closure of the OB/OD Pad, which is a hazardous
waste regul ated unit under the authority of Sections 3004(a) and 3005(e) of RCRA, as
anended, and its inplenmenting regulations codified in 40 CFR 264 and 265.



TABLE 9-6
Critical Toxicity Values for Oganic Soil Contamination at OB/ OD Pad a

Maxi mum Report ed
OB/ OD Pad Val ue Deer Mouse b

O gani ¢ (1g/9) Soil CTV COPEC ¢
2,4, 6-TNT 0. 36 2 No
2, 4- DNT 39 10 No e
2, 6- DNT 3.9U 199 No
2-am no- 4, 6- DNT 0.47 103 No
4- ami no- 2, 6- DNT 0.45 103 No
D -n-butyl pthalate d 14 3,718 No
N-ni t r osodi phenyl am ne 4,2 251 No

Not es:

Ig/g = micrograns per gram This netric unit of neasurenent is comonly used for soil
concentrations. It is equivalent to parts per mllion.

TNT = Trinitrotol uene

U = Flagged by | aboratory as estinmated val ue.

a CTV derived as described in Toxicol ogi cal Benchnmarks for Wldlife, El ectronic Database
VI.5, U S Departnent of Energy, 1996, and WIdlife Exposure Factors Handbook, EPA,
1993.

b Deer nouse considered to represent small nammal receptors at site.

c Chenmical of potential ecological concern

d Toxi col ogi cal Benchrmarks for Screening Potential Contam nants of Concern for Effects on
Terrestrial Plants (Suter et al., OCak R dge National Laboratory, 1993) estinmates a no
observed effect concentration for plants at 200 Ig/g that represents a soil CTV for
pl ants.

e CTV is a conservative extrapol ation that assumes plant concentration in nouse diet is

equal to soil concentration. The deer nouse soil CTV is derived fromdata from dog
toxicity studies that increases uncertainty in the val ue.



The EPA, ADEC, and Arny recognize the sinilarities between RCRA corrective action and
CERCLA, renedial action processes and their common objective of protecting human health
and the environnent frompotential rel eases of hazardous substances, wastes, or
constituents. Actions taken to renediate QC will conply with the provisions of both
CERCLA and RCRA.

The EPA, ADEC, and Arny are electing to conbine response actions under RCRA and CERCLA
remedial action primarily because the OB/ CD Pad is administratively subject to RCRA
closure authority; however, the OB/OD Pad also is in the sane physical |ocation as the
rest of Q) C, which is subject to CERCLA authority. Thus, regardl ess of regulatory
authority, it is only natural that the investigation and, if necessary, any renedial
physi cal response be applied to these adjacent QU C areas. |In addition, there were
simlar, but not identical, historical actions that took place at the OB/ 0D Pad
(destruction of explosives) in conparison to the rest of OJC (use as a firing range with
resi dual s of explosives renmai ning). By applying CERCLA authority concurrently with RCRA
closure and corrective action requirenments through this integrated plan, the EPA ADEC,
and Arny intend to mnimze response costs as nuch as possible while remaining fully
protective.

This ROD for Q4 C fulfills the RCRA corrective action and the CERCLA renedial action
processes for describing and anal yzing closure and renedial alternatives. (The 1996 R was
functionally equivalent to a RCRA facility investigation.) To fulfill the requirenents for
the RCRA cl osure process, the Arny will subnmt a closure plan in accordance with
procedures described in Section 9.4.1

9.4.1 dosure Process

The OB/ CD Pad was identified in the 1991 Federal Facility Conpliance Agreenent (FFCA),
signed by the Arny and EPA, as a RCRA-regul ated, |and-based unit. As such, the OB/ 0D Pad
is subject to the interimstatus standards codified in 40 CFR 265. Under the 1991 FFCA,
the Arny was required to submt a closure plan for this unit that had to conply with the
requirenents for closure codified in 40 CFR 265, Subparts G and P. |In addition, pursuant
to the terms of the 1994 CERCLA FFA, the Arny, ADEC, and EPA agreed that where feasible,
any RCRA corrective actions required at solid waste nmanagenent units at Fort R chardson
woul d be integrated with any ongoi ng CERCLA response actions so that duplication of effort
woul d not occur and the Arnmy could realize cost savings as a result. However, the 1994 FFA
al so specified that such integration efforts would not obviate the need for the Arny to
neet its RCRA closure obligations under the 1991 FFCA.

Al though the OB/ CD Pad is not currently active, EPA believes that it is prudent to allow
final RCRA closure of the OB/ OD Pad concurrently with final clearance of the operating
range. Because the OB/ (D Pad is physically part of the operating range, RCRA closure at
this time would be technically conplex, with little, if any, denonstrable environnental
benefit. In addition, as part of the RCRA CERCLA integration effort under the 1994 FFA,
the Arny has conpleted sonme investigatory work and sanpling efforts at and near the OB/ CD
Pad. The result of these activities indicate |levels of organic and netal contam nants

bel ow any heal t h-based action | evels and RCRA "cl ean closure" requirenments. For these
reasons, the EPA is approving a delay of closure of the OB/ CD Pad i n accordance with 40
CFR 265.113(b)(1)(i). Delay of closure under this provision is subject the requirenents of
40 CFR 265.113(b), which states, anong other things, that final closure, by necessity,
will take longer than 180 days to conplete.

Additionally, the facility nust take, and continue to take, all steps to prevent threats
to human health and the environnent fromthe uncl osed, but not operating, hazardous waste



managenent unit or facility, including conmpliance with applicable interimstatus

requi renents, 40 CFR 265.113(b)(2). The Arny has indicated, and the EPA agrees through the
signing of this ROD, that the OB/ OD Pad neets the requirement for extension of time for
closure specified in 40 CFR 265.113(b)(1)(i), provided that an interimclosure plan
acceptable to EPA is conpleted by the Arny as specified bel ow

According to the requirenent specified in the 1991 FFCA and in 40 CFR 265.112(a) for
conpliance with RCRA interimstatus standards, the Arny will submt, wthin 150 days from
the date the ROD for QU C becones final, a draft interimclosure plan for the OB/ 0D Pad
that neets the requirenents specified in 40 CFR 265, Subparts G and P. The draft interim
closure plan will be devel oped and conpl eted in accordance with the procedures for
submittal and review of prinmary docunents specified in Paragraphs 20.12 through 21.13 of
the 1994 FFA. Final closure will occur under the authority of the 1991 FFCA, RCRA, and its
i npl enenting regul ati ons.

No | ess often than during the CERCLA 5-year reviews, the Arny will eval uate whether
accept abl e del ay of closure by the EPA becones no | onger viable for one of the follow ng
reasons:

1 The ERF is no | onger operating.

1 The post is being closed.

1 Any ot her reason.

The findings of this evaluation will be submtted to EPA for review and approval . If

either the EPA or the Arny believe that delay of closure is no longer viable, the OB/ QD
Pad will be closed under the substantive and procedural RCRA closure requirenents in
effect at that tine, and at that tine, the Arny will revise and resubmt the interim
closure plan for the OB/OD Pad to the EPA for review and approval. Upon approval of the
final closure plan, the Army will close the OB/ OD Pad in accordance with the terns and
conditions of that final closure plan.

In addition, the Arny may elect to close the site under 40 CFR 265, Subparts G and P, at
any earlier tine. This closure will also require conpliance with all substantive and
adm ni strative closure requirenents, including EPA approval .

SECTI ON 10
Docunent ation of Significant Changes

The sel ected renmedy for the ERF portion of Q) Cis the same as the preferred alternative
descri bed in the Proposed Pl an.

In the Proposed Plan, the OB/OD Pad was not identified as a RCRA unit subject to closure.
Subsequent review of the Adm nistrative Record indicated that it is necessary to close the
OB/ D Pad in accordance with the admi nistrative and substantive requirenents in 40 CFR
265, Subparts Gand P, and the 1991 FFCA. Section 9.4 of this ROD outlines the procedures
that the Arny will follow to close the OB/ OD Pad.
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Page Nunbers QJ Cat No Dat e Title Abst ract

06888 06897 C 1.1 2/ 15/ 88  Menorandum of Under st andi ng Contained within the EA for the resunption of firing

QU- C Book 2 the Eagle R ver Flats Inpact Area; provides for
formalization of the Eagle R ver Flats Task Force
anong the key agenci es.

06163 06163 C 1.1 3/ 10/ 92 Eagl e River Flats Task Force Eagl e River Flats Task Force adm nistrative heads.
QU C Book 1 Adm ni strator Heads

06162 06162 C 1.1 3/10/92 Eagle River Flats Task Force Eagle River Flats Task Force agencies.
QU C Book 1 Agenci es

06164 06167 C 1.1 3/ 10/ 92 Eagl e R ver Flats Task Force Eagl e R ver Flats Task Force partici pants.
QU C Book 1 Partici pants

06168 06175 C 1.1 7/31/92  Menorandum of Agreenent Est abl i shes the respective responsibilities of the |
QU C Book 1 Bet ween the Arny Toxic and for delivering technical assistance, procurenent,

Hazardous Materials Agency and the contract managenent, and rel ated services.

6th Infantry Division (Light) and
Arny Garrison, Al aska

06176 06179 C 1.1 4/ 26/ 93 Draft Menorandum of Est abl i shes roles of CRREL in environmental studies
QU C Book 1 Under st andi ng Bet ween CRREL and conducted at Eagle R ver Flats.
Fort Richardson, Al aska



Fort R chardson, Al aska Admi ni strative Record Index Update for 1998

Page Nunbers QJ Cat No Dat e Title Abst r act
06180 06191 C 1.1 8/ 15/ 93 Distribution O Wite phosphorus Det ernination of the spatial distribution and persi:
QU- C Book 1 Resi dues fromthe Detonation of 81- of white phosphorus residues followi ng detonation o
mm Mortar WP Snoke Rounds at an 81 mm nortar rounds.
Upland Site
06192 06192 C 1.1 6/ 30/ 94 Eagle R ver Flats: An Arny Describes the events |eading to the decision to eval
QU C Book 1 Envi ronment al Rescue Operation hurman heal th and ecol ogi cal risks from exposure to

whi t e phosphorus at Eagle River Flats.

06193 06273 cC 1.2.2 8/ 15/ 89 Eagle R ver Flats Waterfow Progress report for the 1989 Eagle R ver Flats
QU C Book 1 Mortality Investigation, Progress waterfow nortality investigation.
Report
06274 06300 C 1.2.3 3/ 15/ 88 Eagle R ver Flats General Study Pl an Devel opi nent of the study approach to be foll owe
QU C Book 1 the Eagle River Flats Task Force.
06301 06406 c 1.2.3 7/ 14/ 89 Eagl e River Flats Expanded Site Presents the sanpling and anal ysis plan, schedul e,
QU C Book 1 I nvestigation, Fort Richardson, health and safety plan for the 1989 Eagle R ver Fla
Al aska, Final Sanpling Design Plan waterfow nortality study.
06407 06426 C 1.2.4 2/7/86 \Water Quality Biological Study No. Suf face water investigation of poteniial contam nants
QU C Book 1 32-24-1371-86, Waterfow D e-Of responsible for waterfow die-offs

Investigation, Eagle River Flats, Fort
R chardson, Al aska



Fort Richardson, Al aska
Page Nunbers (0F)
06427 06441 C
QU C Book 1
06442 06450 C
QU C Book 1
06451 06458 C
QU C Book 1
06459 06886 C
QU C Book 2
06899 06900 C
QU C Book 2
06887 07068 C

QU C Books 2 & 3

Admi ni strative Record Index Update for 1998

Cat No

1.2.4

1.2.4

1.2.4

1.2.4

1.2.4

1.2.4

Dat e

7/ 15/ 86

2/ 13/ 87

2/ 4/ 88

6/ 15/ 90

11/12/91

12/ 15/ 91

Title

Cooperative Agreement for
Managenent of Fish and Wldlife
Resources on Arny Lands in Al aska

Eagle River Flats Waterfow D e-Of
bird kill problem

I nvestigation of Waterfow Mortality,
Eagle Rver Flats, Al aska, Draft

Eagle R ver Flats,
I nvesti gati on,
Al aska, Final

Expanded Site
Fort R chardson,
Techni cal Report

Fi nding of No Significant |npact for
Resunmption of Firing into the Eagle
River Flats

Envi ronment al Documents: Public
Notice, Finding of No Significant

I npact, and Environnent al

Assessnent for Resunption of Firing
inthe Eagle Rver Flats |Inpact Area

Abst r act

Agreement for ADFG USFS, and the Arny to work
toget her to nanage the Arny | ands,

Summary of work done to date on the Eagle River Fla

Revi ew of 1983 through 1985 study results and
proposed field and | aboratory research.

Presents the results of the 1989 investigation of tl
causes of waterfowl nortality at Eagle R ver Flats,

Contained within the EA for the resunption of firin
the Eagle River Flats Inpact Area; describes the FO
for the resunption of firing into Eagle River Flats

A report containing ibe following docunents: A
nmenor andum or understandi ng; a notice of availabili-
and public coment period; the FONSI for resunption
of firing in Eagle Rver Flats, and the EA for the
resunption offiring in the Eagle R ver Flats | npact
Area. These docunents also are |listed separately in
i ndex.



Admi ni strative Record Index Update for 1998

Envi ronnental Assessnent for
Resumption of Firing into the Eagle
River Flats Inpact Area, Fort

Ri chardson, Al aska

Comments, Eagle River Flats
Expanded Site |nvestigation--Draft
Sanpl ing Pl an

Comments, Eagle River Flats
Expanded Site Investigation--Draft
Sanpl i ng Pl an

Comments, Eagle River Flats
Expanded Site |nvestigation--Draft
Sanpl ing Pl an

Comments, Eagle River Flats
Expanded Site Investigation--Draft
Sanpl i ng Pl an

EPA d osure Pl an Comments,

Fort Richardson, Al aska

Page Nunbers QJ Cat No Dat e Title

06901 07068 C 1.2.4 12/31/91
QU C Book 3

07069 07073 C 1.2.5 6/ 2/ 89
QU- C Book 3

07074 07076 C 1.2.5 6/ 6/ 89
QU- C Book 3

07077 07079 C 1.2.5 6/ 7/ 89
QU- C Book 3

07080 07082 C 1.2.5 6/ 9/ 89
QU- C Book 3

07083 07095 C 1.3.3 4/ 15/ 93
QU C Book 3

Denolition Area #1 (OB/ OD Area)
at Fort Richardson, Al aska

Abst r act

EA to address the resunption of

training in Eagle River Flats.

Comments on the
nortality study

Comments on the
nortality study

Comments on the
nortality study

Comments on the
nortality study

1989 Eagle River Flats
draft sanpling plan.

1989 Eagle River Flats
draft sanpling plan.

1989 Eagle River Flats
draft sanpling plan.

1989 Eagle River Flats
draft sanpling plan.

live-fire artillery

wat er f owl

wat er f owl

wat er f owl

wat er f owl

EPA revi ew coomments on the second draft of

Cl osure/ Post--Closure Plan for Denolition Area #1

(OB/ CD Area).



Fort Ri chardson,

Page Nunbers
07096 07115
QU C Book 3

07116 07122
QU- C Book 3

07123 07201
QU C Book 3

07202 07217
QU C Book 3

07218 07230
QU- C Book 3

07056 07056
QU C Book 3

Admi ni strative Record Index Update for 1998

QU Cat No Dat e

1.3.3 4/15/93

1.3.3 4/29/93

1.3.3 12/15/93

1.3.3 12/20/93

1.3.4 1/22/93

1.3.5 12/20/91

Title

Secondary Hazards of Wiite
phosphorus to Bald Eagles, Draft
St udy Prot ocol

Conments, DERP CEW Ft.
Ri chardson OB/ CD, O osure Pl an
Draft #4-145

Denolition Area Nunber One
d osure Quidelines, Fort Richardson,
Al aska

Response to EPA and CCOE
Comments, Denolition Area Nunber
One d osure Quidelines, Fort

R chardson, Al aska

Hazar dous Waste Management
Consul tation No. 37-66-JR11-92,
Soi|l Sampling Results, Fort

Ri chardson, Al aska

Revi ew Conments on the
Envi ronment al Assessnent for Eagle
River Flats

Abst r act

A study plan to deternine the secondary hazards pose:
by white phosphorus-exposed ducks that are scavenged
by bal d eagl es.

Comments from several USAED Al aska reviewers on
the second draft of O osure/Post-d osure Plan for
Denolition Area #1 (OB/ QD Area).

Report di scussing guidelines for closure of Denoliti:
Area #1 at Eagle River Flats in conpliance with the
Federal Facility Agreenent and RCRA regul ati ons,

Provi des responses to EPA and USAED Al aska
comments on the second draft of O osure/Post-d osure
Plan fur Denolition Area #1 (OB/ CD Area).

Di scusses results fromsoil sanples collected fromt|
expl osi ve ordnance di sposal burning grounds adjacent
to Eagle River Flats in order to identify any potent
soi|l surface contam nation from expl osi ves and
propel | ants destruction operations.

Cont ai ned as an appendi x to the EA for the resunptic
of firing in the Eagle River Flats Inpact Area;
coments on the EA for Eagle R ver Flats,



Fort Ri chardson,
Page Nunbers

07057 07060
QU C Book 3

07055 07055
QU- C Book 3

23922 23929
QU C Book 16
' 97 Update

23930 23932
QU- C Book 16
' 97 Update

29057 29160
QU- C Book 20
' 97 Update

23933 24323
QU C Book 16
' 97 Update

Al aska Admi ni strative Record Index Update for 1998
QU Cat No Dat e Title

C 1.3.5 12/20/91 Revi ew Comrments an the
Envi ronment al Assessnent for Eagle
R ver Flats

C 1.3.5 12/20/91 Revi ew Comments on the
Envi ronnment al Assessnent for Eagle
River Flats

C 1.4.1 3/ 7/ 96 Proposed Approach to the Site
I nvestigation at the MDD Pad

C 1.4.1 6/ 27196 OU-C, Eagle River Flats, EPA
Comments on OB/ QD Pad Site
I nvestigation Wrk Pl an

C 1.4.1 7/ 15/ 97 I nt eragency Expanded Site
I nvestigation, Evaluation of Wite
phosphorus Contam nati on and
Potential Treatability at Eagle River
Fl ats, Al aska

C 1.4.2 2/ 6/ 96 I nt eragency Expanded Site

I nvestigation, FY 95 Final Report

Abst r act

Cont ai ned as an appendi x to the EA for the resunpti ol
of firing in the Eagle River Flats Inpact Area;
comments on the EA for Eagle River Flats.

Cont ai ned as an appendi x to the EA for the resunptiol
of firing in the Eagle Rver Flats |Inpact Area;
comrents on the EA for Eagle River Flats.

Thi s menorandum outlines the estimated minimal |evel
of effort required to delineate the site characteris:
identified in the draft-final nanagenent plan.

Revi ew conment s

A summary of work conducted at Eagle River Flats

during 1996. Includes three RA reports, four
treatability studies, and a discussion of the Eagle

Fl ats spatial database.

The sixth annual report describing results of whi
phosphorus contani nati on studies at Eagle R ver Flat:



Fort R chardson, Al aska Admi ni strative Record Index Update for 1998

Page Nunbers QJ Cat No Dat e Title
24324 24328 C 1.4.3 6/27/96 OUC, Eagle River Flats EPA
QU- C Book 17 comment s on | nteragency Expanded
' 97 Update Site Investigation
07231 07238 C 1.7 6/28/49 phosphorus Poisoning in Waterfow
QU- C Book 3
07239 07264 C 1.7 3/3/93 Laboratory Eval uation of a Methyl
QU- C Book 3 Ant hrani | ate Bead Fornul ati on on
Mal | ard Feedi ng Behavior, Draft
St udy Prot ocol
07265 07268 C 1.7 12/8/93  White phosphorus Contam nation of
QU- C Book 3 Wt ands: Effects and Options for
Restorati on
07269 07274 C 1.7 3/11/94 Predati on of Ducks Poi soned by
QU- C Book 3 Wi t e phosphorus: Exposure and
Risk to Predators
07399 07400 C 2.1.2 6/17/93 (n-CGoing and Pl anned 1993
QU- C Book 3 Activities for Investigations on Wite

phosphorus at Eagle River Flats

Abst r act

Revi ew comment s.
EPA

Results of an investigation on the effects of poison
from white phosphorus.

Assesses the effectiveness of a methyl anthranilate
fornmul ation for reducing feeding by mall ards.

Presents the bi ogeochem cal cycling of, waterfow

exposure to, and possible renedi ation options for wh
phosphorus contam nation in wetl ands.

Eval uati on of P4 uptake at Eagle R ver Flats by speci:
that prey on poi soned ducks.

Summary results for identification of biomarkers and
hi st opat hol ogi cal effects in birds, white phosphorus
food chains, and physiol ogical effects in waterfow .



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998

Page Nunbers QJ Cat No Dat e Title

29161 29166 C 2.3 3/ 18/ 97 Deci si on Docunent for a Renoval
QU- C Book 20 Action at Eagle R ver Fl ats Racine

' 98 Update I sl and Pond

29167 29167 C 2.5 3/12/97 Comments, Eagle River Flats Draft
QU C Book 20 Deci si on Docunent

' 98 Updat e

07275 07277 c 311 4/ 12/ 90 Prelimnary Brief of Proposed FY90
QU C Book 3 Eagl e River Flats Study

07278 07285 c 311 3/ 3/93 Basel i ne Ri sk Assessnent and FS for
QU C Book 3 Eagle R ver Flats, Fort R chardson,

Anchor age, Al aska

07286 07302 c 311 3/ 3/ 93 M ssion Statenment for the 6th
QU C Book 3 Infantry Division/Eagle River Flats
Task Force
07303 07335 c 311 4/15/93 Eagle River Flats Task Force Briefing

QU C Book 3 Task Force,

Abst r act

Describes a tine-critical renoval action to be conducte:
at Racine Pond within Eagle R ver Flats. The proposed
action is to drain Racine Island Pond to renbve white

phosphor us cont am nati on.

Commrents on the draft decision docunent for Eagle
Ri ver Flats.

Sunmary of objectives and initial strategies for FY
1990 Eagle River Flats study as devel oped by

ATHAMA and the Eagle River Flats Task Force during
the April 10, 1990, neeting.

SONto conduct a baseline RA and FS for the 2,500-

acre Eagle R ver Flats Inpact Area.

Coals for the Eagle R ver Flats investigation,
responsibilities of each task force nenber, and pl ans
achi eve desired goals.

Goal s and responsibilities for the Eagle River Flats



Fort R chardson, Al aska Admi ni strative Record Index Update for 1998

Page Nunbers QJ Cat No Dat e Title
07336 07370 C 3.1.1 4/ 14/ 94  Continued Eval uation of Wite
QU- C Book 4 phosphorus Effects on the Aquatic
CRREL
Ecosystem Eagle R ver Flats, Fort
Ri chardson, Al aska, Revised Scope
of Work
07371 07388 cC 311 3/16/95 Scope of Wrk for Pilot Study of
QU- C Book 4 Dredgi ng to Rermove Wite
phosphorus Cont ani nat ed Sedi nents
froma Limted Area in Eagle R ver
Fl ats, Al aska
07389 07398 c 3.1.2 11/20/90 Sunmmary of 1990 Eagle R ver Flats
G ven
QU C Book 4 Waterfow Mortality Wrk
07405 07422 c 312 10/ 14/ 93 Progress Report for Fourth Quarter,
QU C Book 4 1993
07401 07404 c 3.1.2 10/ 14/ 93 Protecting Waterfow from | ngesting
QU- C Book 4 Wi t e phosphorus, Progress Report
07423 07467 Cc 312 12/ 6/ 93 Eagle R ver Flats, Project Review
QU C Book 4 Meeti ng, December 6-9, 1993

Abst r act

Revi sed SONfor continued evaluation of white
phosphorus effects on the aquatic ecosystem Eagle

Ri ver Flats.

Plans to confirmthe feasibility of operating a snall
dredge in an area of Eagle River Flats w th unexpl od
ordnance.

Overvi ew of 1990 work conpl eted for the Eagle R ver
Flats waterfow nortality study.

Revi ew of progress to date on CRREL studies at Eagle
River Flats.

Presents progress regardi ng waterfow nanagenent

t echni ques, responses of waterfow to Concover and
Bar a- kade (brand nanes), and waterfow distribution
and novenents in Eagle River Flats.

Summary report of previous investigations conducted .
Eagle R ver Flats.



Fort Ri chardson,
Page Nunbers

07468 07471
QU C Book 4

07472 07474
QU C Book 4
07475 07475

QU C Book 4

07476 07478
QU C Book 4

07479 07490

QU C Book 4
Al aska

07491 07500
QU C Book 4

Admi ni strative Record Index Update for 1998

Waterfow Mortality at Eagle R ver

Fl ats, Progress Report

Progress Repord

VRDC Progress Report

Eagl e River Flats Dredge Project,

Progress Report

Eagl e River Flats Study Proposal,

Fi scal Year 1990

Al aska
QJ Cat No Dat e Title
C 3.1.2 6/ 15/ 94
C 3.1.2 6/ 15/ 95
Proj ect,
C 3.1.2 7/ 12/ 95
C 3.1.2 7/ 15/ 95
C 3.1.3 2/ 2/ 90
C 3.1.3 5/ 8/ 9l

Proposed FY91 Eagle River Flats

Renedi al

I nvesti gati ons,

Eagle River Flats Drilling/Coring

Draft

Abst r act

I ncl udes a comparison of 1994 nortality rates of ducl
to those of previous years at Eagle R ver Flats.

Progress report regardi ng the expl osive ordnance
di sposal pad drilling and coring project and test be
machi ne.
Summary of activities conducted during spring 1995.
Progress report on dredgi ng operati ons at Eagle Rive

Fl at s.

Draft plan for the 1990 field season at Eagle R ver

Summary of proposed projects for investigating Eagle
Ri ver Flats.



Fort Ri chardson,

Page Nunbers
07501 07514
QU C Book 4
07515 07518
QU C Book 4
07519 07519
QU C Book 4
07520 07529
QU C Book 4
07530 07545

QU C Book 4

07546 07582
QU C Book 4

a

C

Cat No

3.

Al aska

1.3

.1.3

.1.3

1.3

.1.3

.1.3

Admini strative Record I ndex Update for 1998

Dat e

6/11/91

9/ 27/ 91

10/ 31/ 91

12/10/91

12/ 15/ 91

1/ 2192

Title

El emental phosphorus as the Cause
of Waterfow Mortality in an Al askan
Salt Marsh, Draft

Action Plan for the Eagle R ver Flats
Envi ronnental Restoration Program

Eagl e R ver Flats Managenment Pl an

Acute Toxicity Tests of Methyl
Anthranilate for Aquatic Vertebrates

Eagl e R ver Flats Managenment Pl an
Qutline

Twenty-N nth Report of the
Interagency Testing Conmittee to

the Admi nistrator, Environnental
Prot ecti on Agency, Novenber 1991

Abst ract

Resul ts of investigation |inking white phosphorus to
waterfow nortality at Eagle River Flats.

Action plan for assessnent of the avian repellent nethyl
anthranil ate and geotextile capping at Eagle River Flats

Suggestion to Fort
Fl at s management plan may be facilitated best

project is conpleted |ocally.

Ri chardson that the Eagle R ver
if the

Pl ans for investigation of the effects of nethyl
anthranilate on waterfow .

Di scusses the technical and managerial approach to be

used to acconplish the Eagle River Flats Installation
Rest orati on Program

Toxi ¢ Substances Control Act |nteragency Testing v
Commi ttee proposes that white phosphorus be tested
because of the problens at Eagle R ver Flats.



Fort Ri chardson,

Page Nunbers

07583 07607

QU C Book 4

07608 07610
QU- C Book
DPW

07611 07647
QU C Book

07648 07673
G ven
QU C Book

07674 07690
QU- C Book

07691 07724

QU C Book 4

Al aska
QJ Cat No
C 3.1.
C 3.1.
C 3. 1.
C 3. 1.
C 3.1.
C 3. 1.

Admini strative Record I ndex Update for 1998

Dat e

2/ 10/ 92

2/ 15/ 92

2/ 15/ 92

3/ 10/ 92

4/ 15/ 92

3/3/93

Title

Effects of Methyl Anthranilate Bead
Formul ati on on Mal | ard Feedi ng
Behavi or in an Aqueous

Envi ronnent, Study Protocol

1992/ 1993 Conpr ehensi ve Wrk
Plan for Eagle River Flats

Managenment Pl an for the Eagle
R ver Flats Renediation and

Restorati on Program Fort
Ri chardson, Al aska

Field Test of Formul ated Met hyl

Ant hranil ate: Ri sk Reduction for

Whi t e phosphorus Toxicity, Study
Pr ot ocol

Study Protocols for FY92, Eagle
Ri ver Flats Renedi ati on Study

Eval uati on of a Fornul ated Met hyl

Anthranilate Bird Repellent at Eagle
Ri ver Flats, Al aska, Draft Study
Pr ot ocol

Abst ract

Plans for investigation of nethyl anthranilate effects
f eedi ng behavi or.

Qutlines plans for investigation of Eagle River Flats.

Revi ews the history of studies of Eagle River Flats and
outlines the objectives and structure for long-term

nmanagenent of the renmedi ation and restoration of Eagle
Ri ver Fl ats.

Determ nes the effectiveness of nmethyl anthranilate fc

reducing nortality of ducks exposed to while
phosphorus in marsh sedi nent.

Li st and brief descriptions of planned investigations
Eagl e R ver Flats,

Det erm nes effectiveness of a beaded formul ati on of

met hyl anthranilate at reducing foraging activity and
area use by waterfow at Eagle River Flats.



Fort R chardson, Al aska Admini strative Record I ndex Update for 1998

Page Nunbers QU Cat No Dat e Title Abstract
07725 07732 C 3.1.3 3/ 3/93 Managerment Pl an El ements and Managenent Plan El enents and CGriteria for Eagle
QU- C Book 4 Criteria for Eagle River Flats Ri ver Fl ats Managenent Pl an as desired by ADEC.
Managenent Pl an
07733 07741 C 3.1.3 3/ 3/93 Proposal to Monitor Environnental Pl an to neasure prerenedi ati on environnental
QU C Book 5 Conditions of Eagle R ver Flats, conditions in sites targeted for renediation within Eag
Al aska, Prior to Renediation of River Flats and to produce toxicity data necessary to
Whi t e phosphorus Cont am nati on determi ne cleanup criteria.

and Determ ne the Toxi col ogi cal
Hazards of Wite phosphorus

07742 07761 C 3.1.3 3/3/93 Secondary Hazards of Wite Determ nes the secondary hazards of white phosphorus-
QU- C Book 5 phosphorus to Bald Eagles, Draft exposed ducks scavanged by bal d eagles on Eagle R ver
St udy Protocol Fl ats.
07762 07766 C 3.1.3 3/3/93 Sedi nentation, Erosion, and Pl an to conduct an analysis of rates of erosion,
QU- C Book 5 Sedi ment Transport in the deposition, sedinent transport, and white phosphorus
Renedi ati on and Treatment of Wite particle transport within Eagle R ver Flats.

phosphorus Contamination in Eagle
R ver Flats

07767 07801 C 3.1.3 3/15/93 Draft Wrk Plan, Eagle River Flats, Eagl e River Flats work plan describing the history,
QU C Book 5 Fort Ri chardson, Al aska, cause, and plan to determine cleanup goals for major
Toxol ogi cal and Ecol ogi cal contam nant source areas and risks posed by white
Eval uati on phosphor us.
07802 07804 C 3.1.3 4/2/93 Continuing Investigation of Plan to continue and expand the index of waterfow
QU-C Book 5 Waterfow Mrtality on Eagle R ver nortality on Eagle River Flats.

Fl ats, Fort Richardson, Al aska



Fort Ri chardson,

Page Nunbers QU Cat No

07805 07847
QU C Book 5

07848 07849

QU C Book 5

07850 07851
QU C Book 5

07852 07859
QU C Book 5

07860 07860

QU C Book 5

07861 07862
QU C Book 5

C

C

3.

Al aska

1.

Admini strative Record I ndex Update for 1998

Dat e

7/ 23/ 93

11/18/93

12/ 15/ 93

12/ 15/ 93

12/ 15/ 93

12/ 15/ 93

Title

Recei ving Water Bi ol ogi cal Study
No. 32-24-H ZV-93, \Water,

Sedi nent, Macroinvertebrate and
Fi sh Sanpling, Eagle River Flats,
Pr ot ocol

Draft Proposal for USDA- APH S-

ADC Activities on Eagle River Flats
in 1994

Field Study for Placenment and Use of

Geoconposite to Reduce Waterfow
Mrtality in Eagle River Flats

Report of USDA/ APHI S/ Ani el
Damage Control Activities for the
Arny at Eagle River Flats

Wi t e phosphorus Absorption in
Ducks: Rate, Extent, and

Conpl et eness of Absorption of
Particles in Relation to Devel opnent
of Toxicity

Whit e phosphorus in Herring Qull
(Larus argentatus) Eggs: Strategy for
Monitoring the Effectiveness of
Renedi ation at Eagle River Flats

Abst ract

Provi des an overvi ew of contractor plans for an
i nvestigation of contam nation in Eagle River Flats.

Requests perm ssion for a waterfow hazing program

Det er mi nes whet her pl acement of geoconposite

products over a contami nated area will reduce
waterfow nortality.

Damage control activities for mgratory waterfow at
Eagl e River Flats.

Determ nes the | ocation of white phosphorus absorption
and factors controlling dissolution of white phosphorus
fromparticles.

Eval uation of distribution and bioaccurmul ati on of white
phosphorus in herring gull eggs.



Fort Richardson, Al aska

Page Nunbers QU Cat No

07863 07877 C 3.13
QU C Book 5

07878 07912 C 3.1.3
QU C Book 5

07913 07929 C 3.1.3

QU C Book 5

07930 07959 C 3.1.3
QU C Book 5

07960 07980 C 3.1.3
QU C Book 5

07981 08000 C 3.1.3
QU C Book 5

Dat e

3/ 31/ 94

3/ 31/ 94

3/ 31/ 94

3/ 31/ 94

3/ 31/ 94

3/ 31/ 94

Title

Devel opnent and Anal ysis of the
Eagle R ver Flats Spatial Database,
Scope of Work

Eval uati on of Wite phosphorus
Ef fects on the Aquatic Ecosystem

Eagle R ver Flats, Fort R chardson,
Al aska, Scope of Wrk

I ndex of Waterfow , Eagle, and
Shorebird Use and Mortality on

Eagle R ver Flats, Fort Richardson,
Anchor age, Al aska, Scope of Work

Investigation of Natural Size
Reducti on of Wite phosphorus
Particles in Eagle River Flats
Sedi nents, Scope of Wrk

Physi cal System Dynamics, WP Fate
and Transport, Remedi ation and
Restorati on, Scope of Wrk

Pilot Study of Dredging to Renove
Wi t e phosphorus Cont am nat ed
Sediments froma Linited Area in
Eagl e River Flats, AK, Scope of
Wor k

Admini strative Record I ndex Update for 1998

Abst ract

Presents the tasks, sanpling and anal ysis plan, health

and safety plan, Q¥ QC plan, and schedul e for
revi ewi ng, refining, and updating the geographic
i nformation system database for Eagle River Flats.

Presents the tasks,

Q¥ QC pl an,

aquatic effects of white phosphorus at

study plan, health and safety plan,
and schedul e for an investigation of the

Eagle R ver Fla

Presents the tasks, sanpling and anal ysis plan, health
and safety plan, Q¥ QC plan, and schedul e for
investigation of waterfow, eagle, and shorebird use a
nortality on Eagle River Flats.

Presents the tasks, sanpling and anal ysis plan, health
and safety plan, Q¥ QC plan, and schedul e for

i nvestigation of the natural size reduction process for
white phosphorus at Eagle R ver Flats.

Presents the tasks, sanpling and anal ysis plan, health
and safety plan, Q¥ QC plan, and schedul e for
investigation of the transport and fate of white
phosphorus in Eagle R ver Flats sedinents.

Presents the tasks, sanpling and anal ysis plan, health

and safety plan, Q¥ QC plan, and schedule for a pilot
study to assess the functionality of dredging sedinents

in Eagle River Flats to renove white phosphorus.



Fort Ri chardson,

Page Nunbers

08001 08022
QU- C Book 5

08023 08045
QU C Book 5

08046 08058
QU C Book 5

08059 08066
QU C Book 5

08067 08106
QU C Book 5

08107 08138
QU C Book 5

Al aska
QJ Cat No
C 3.1.3
C 3.1.3
C 3.1.3
C 3.13
C 3.1.3
C 3.1.3

Dat e

Admini strative Record I ndex Update for 1998

3/ 31/ 94

3/ 31/ 94

3/ 31/ 94

4/ 1194

4/ 1/ 94

4/ 7/ 94

Title

Pond Draining Treatability Study,
Scope of Wrk

Screening Study of Barriers to
| mobi | i ze Wite phosphorus and

Prevent Poi soning of Waterfow in
Eagl e R ver Flats, Al aska, Scope of

Wor k

Wi t e phosphorus Toxicity and R sk
Assessment, Scope of Wirk

Protecting Waterfow from I ngesting
Wi t e phosphorus, Scope of Wrk

Toxi col ogi cal Studies on Wite

phosphorus and Identification of
Bi oi ndi cators, Scope of Wrk

Ri ver Fl ats.

Scope of Work, Denver Wldlife
Research Center

Abst ract

Presents the tasks, sanpling and anal ysis plan, health

and safety plan, Q¥ QC plan, and schedul e to assess
pond drainage as a viable renmedial alternative of whit

phosphorus-contam nated areas at Eagle R ver Flats.

Presents the tasks, sanpling and anal ysis plan health
and safety plan, Q¥ QC plan, and schedul e to eval uate

the ability of physical barriers to limt the transport
white phosphorus particles in Eagle R ver Flats.

sedi nment .

Presents the tasks, sanpling and anal ysis plan, health
and safety plan, and Q¥ QC plan to determ ne the
extent of white phosphorus in waterfow gastrointestinal
tracts and test treatnents for white phosphorus
waterfow toxicity.

Presents the tasks, sanpling and anal ysis plan, health
and safety plan, Q¥ QC plan, and schedule to frighten

wat erfow from hazardous areas of Eagle River Flats.

Presents the tasks, sanpling and anal ysis plan, health

and safety plan, and Q¥ QC plan for toxicol ogical
studies on the effects of white phosphorus at Eagle

Presents the schedul e, objectives, description of tasks
sanpling and analysis plan, health and safety plan, anc

QY QC plan for devel opnent of potential renediation
neasures to reduce the ingestion of white phosphorus

by wat erfow .



Fort Ri chardson,

Page Nunbers QU Cat No

08139 08152
QU C Book 5

08153 08175
QU C Book 5

08176 08200
QU C Book 6

08201 08210
QU C Book 6

08211 08285
QU C Book 6

08286 08319
QU C Book 6

C

C

Al aska

Dat e Title

3.1.3 10/ 4/ 94 Safety Plan for Pilot Study of

Dredging to Renove Wite
phosphorus Cont am nat ed Sedi nents
froma Limted Area in Eagle R ver
Fl ats, Al aska

3.1.3

2/ 27/ 95 Draft Technol ogy Assessnent of a

Remotely Controlled Drill for
Drilling Cased Water Sample Wells
and a Renotely Control |l ed Sanpl er
for Gbtaining 1 mx 5 cm D aneter
Cores in Contaninated Areas at
Eagle R ver Flats, Al aska, Sanpling
and Anal ysis Plan

3.1.3 2/ 27/ 95 Dredging Treatability Study in Eagle

Ri ver Flats, Sanpling and Anal ysis

Pl an, Draft

3.1.3 3/ 10/ 95 Eagl e River Flats Spatial Database,

Draft Workpl an

3.1.3 3/ 15/ 95 Renedi al and Treatability

I nvestigations of Physical System
Dynam cs and Wite phosphorus
Fate and Transport, FY95 Wrkpl an
3.1.3 3/ 16/ 95 Attenuation of Wite phosphorus
Particles in Eagle River Flats
Sedi nents, Sanpling and Anal ysis
Pl an, Revised Draft

Admini strative Record I ndex Update for 1998

Abst ract

I ncl udes the sanpling and anal ysis plan and mi ni nal

heal th, safety, and emergency response activities
involved with the Eagle River Flats site investigation.

I ncl udes net hods and procedures to drill nonitoring

well's safely and effectively on the expl osive ordnance
di sposal pad in Eagle R ver Flats.

I ncl udes net hods and procedures for renoval of
sedinents fromlarge, permanently flooded areas of
Eagle Rver Flats that potentially contain |ethal
of whil e phosphorus.

anoul

I ncl udes nethods and procedures to devel op a spati al
dat abase contai ni ng white phosphorus data, and
information regarding fate and transport, nonitoring
sites, renediation sites, and ecol ogical conditions in

relation to physical, biological, and hydraulic site
features at Eagle River Flats.

The FY95 work plan includes renedial investigation

and treatability study objectives for Eagle River Flats,
description of tasks, a detailed analysis plan, a healt

and safety plan, a QA plan, and a schedul e.

I ncl udes net hods and procedures to nonitor attenuation
of white phosphorus particles in sediments at Eagle
River Flats under natural and altered conditions.



Fort R chardson, Al aska Admini strative Record I ndex Update for 1998
Page Nunbers QU Cat No Dat e Title
08320 08335 C 3.1.3 3/16/95  Scope of Wrk for Pilot Study of
QU- C Book 6 Dredging to Renove Wite
phosphorus Cont am nat ed Sedi nents
froma Limted Area in Eagle R ver
Fl ats, Al aska
08336 08510 C 3.1.3 3/ 20/ 95 Eval uati on of AquaBl ok on
QU- C Book 6 Cont ani nat ed Sedi ments to Reduce
Mortality of Foraging Waterfow ,
Proposed Renedi al I nvestigation/FS
Wor kpl an
08511 08679 C 3.1.3 3/ 20/ 95 Movenents, Distribution and
QU C Book 7 Rel ati ve R sk of Waterfow and Bald
Eagl es Using Eagle River Flats, Fort
Ri chardson, Al aska, Proposed
Remedi al | nvestigation/FS Wrkpl an
08680 08691 C 3.1.3 4/ 17/ 95 Proposal for 1995 ERF Fi el d Season,
QU- C Book 7 Wor kpl an, Draft
08692 08734 C 3.1.3 4/ 10/ 95 Sampl i ng and Anal ysis Pl an, Pond
QU C Book 7 Draining Treatability Study in Eagle
River Flats
08735 08736 C 3.1.3 5/ 23/ 95 Program Plan, Drill and Core
QU- C Book 7 Project, Eagle R ver Flats, Al aska

Abst ract

I ncl udes the sanpling and anal ysis plan and m ni mal

heal th, safety, and emergency response activities
involved with the Eagle River Flats site investigation

Includes a plan to continue to evaluate the effectivene

of AquaBl ok (trademark) application on contani nated
sedinents to provide a physical barrier to feeding

waterfow at Eagle River Flats.

Includes a plan to determ ne daily and seasonal
novenents of waterfow at Eagle R ver Flats and to
determ ne hazards that waterfow poisoned by white
phosphorus pose to bal d eagl es.

I ncl udes nethods and procedures for nonitoring and
neasuring waterfow nortality at Eagle R ver Flats.

Sanpling and anal ysis plan for sanples to be collected
during the pond draining treatability study in Eagle
Ri ver Fl ats.

Includes a revision in the original plan for deploying
drill rig and drilling wells on the expl osive ordnance
di sposal pad.



Fort R chardson, Al aska Admini strative Record I ndex Update for 1998

Page Nunbers QU Cat No Dat e Title Abstract
08737 09285 C 3.1.3 6/ 15/ 95 Eagle R ver Flats Final 1995 Wrk I ncl udes the sanpling and anal ysis plan, Q¥ QC pl an,
QU- C Books 7 & 8 Pl an, Fort Richardson, Al aska and site health and safety plan to identify data gaps t
support key CERCLA deci sions.
09296 09363 C 3.1.3 6/ 15/ 95 Final QA Program Plan for 1995 Descri bes the planned objectives of the 1995 field
QU- C Book 8 Fi el dwork, Eagle River Flats, Fort i nvestigations, the data required to neet these
R chardson, Al aska obj ectives, and the procedures that will be followed to

obtain the data.

09364 09411 C 3.1.3 6/ 15/ 95 Sanpl i ng and Anal ysis Pl an, Includes a plan to conduct RIs on the Eagle River Flats
QU- C Book 9 Renedi al and Treatability physi cal system exam ning the hydrol ogy,
I nvestigations of Physical System sedi nentol ogy and hydraulic processes controlling the
Dynani cs and Wite phosphorus erosion, transport, deposition, and burial of white
Fate and Transport phosphor us- beari ng sedi ments.
09412 09417 C 3.1.3 7/ 14/ 95 Eagl e R ver Flats Decision Documnent Describes the selected interimrenedial action for the
QU- C Book 9 Eagle River Flats site in accordance w th CERCLA
24329 24494 C 3.1.3 9/ 1/ 96 QU C OB/ OD Pad, Fort R chardson, Sanpling and QA procedures are presented for
QU C Book 17 Al aska, Site Investigation Wrk Plan i nvestigating potentially contam nated soil and
' 97 Update groundwat er at the OB/ CD Pad.
09418 09422 C 3.1. 4 8/ 3/ 90 I ngestion of Minitions Conmpounds, Hypothesis for waterfow nortality in Eagle R ver Flats.
G ven
QU- C Book 9 Hypot hesis for Waterfow Mortality

in Eagle River Flats, A aska, Draft
I nteri mReport



Fort Ri chardson,

Page Nunbers

09423 09425
G ven

QU C Book 9

09426 09543
QU- C Book

06993 06994
G ven
QU C Book

09544 09551
QU C Book

09552 09565
QU C Book

019566 09571
QU C Book 9

QU Cat No

C

Al aska

3.

Dat e

9/ 10/ 90

1/15/91

6/ 28/ 91

9/ 15/ 91

11/13/91

3/ 10/ 92

Waterfow Mortality in Eagle River

Fl ats I npact Area, Anchorage, Al aska

Waterfow Mrtality in Eagle R ver

Al aska: The Role of Minition

Waterfow Deaths at Eagle R ver

Possi bl e Human Heal th
Hazard, Prelimnary Eval uation

Flats (ERF):

Eagle R ver Flats Waterfow
Mortality Studies,

Waterfow Mortality in Eagle R ver
Al aska: The Role of Minition

Prelimnary Report,
Assessment of Met hyl

Ecol ogi cal
Anthranil ate

Admini strative Record I ndex Update for 1998

Abstract
Includes a summary of field investigations at Eagle

River Flats fovr the 1990 field season and
recommendati ons for future studies.

Presents investigation results regarding the presence o
whi te phosphorus in Eagle R ver Flats sedinments, and
the effects on |local waterfow .

Cont ai ned as an appendi x to the EA for the resunption

of firing in the Eagle River Flats Inpact Area; Sumary
of the potential for human health effects and

recommendati ons for further study.

Radi o telemetry study of the fall use of Eagle River
Flats by nallards and pintails.

Presents investigation results regarding the presence of
white phosphorus in sedinents, and the effects of white

phosphorus on waterfow at Eagle R ver Flats,
i ncl udi ng hunman heal th RA information.

Prelimnary report regarding ecol ogi cal assessment of
nmet hyl anthranil ate
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Page Nunbers QU Cat No Dat e Title

09572 09777 Cc 3.1.4 3/15/92 Remedi al I nvestigation Report;
QU- C Book 9 Wi t e phosphorus Contami nation of
Salt Marsh Sedinents at Eagle R ver
Fl ats, Al aska, Final

09778 09821 C 3.1. 4 5/ 15/ 92 Waterfowl Mrtality in Eagle R ver
QU- C Book Flats, Al aska: The Role of Minition
Resi dues

09822 09923 C 3.1.4 1/15/93 Arny Eagle River Flats: Protecting
QU C Book 10 Waterfow fromlngesting Wite
phosphorus, Technical Report 93-1

09924 09948 C 3.1.4 3/3/93 Responses of Waterfow to Concover
QU- C Book 10 and Bara-kade, Draft Study Protocol

09949 10181 C 3.1.4 6/15/93 Phase || Remedi al Investigation
QU C Book 10 Report: Wite phosphorus
Contam nation of Salt Marsh
Sedinents at Eagle River Flats,
Al aska, Fiscal Year 1992, Final

10182 10211 C 3.1.4 12/15/93 Prelimnary Assessnent of
QU- C Book 10 Sedi nentation and Erosion in Eagle
R ver Flats, South-Central Al aska,
Report 93-23

Abst r act

Presents the results of the 1991 Eagle River Flats
studies and investigation into the presence of white
phosphorus in Eagle R ver Flats sedinents and

verification of white phosphorus' effects on waterfow .

Presents results of investigation of white phosphorus in

Eagl e R ver Flats sediment and effects of phosphorus
on waterfow .

Contains three reports from 1992 studi es regardi ng the

effectiveness and toxicity of nmethyl anthranil ate.

Eval uates feasibility of applying Concover and Bara-
kade on contam nated sedi ments to provide a physical
barrier to feeding waterfow .

Final 1992 report regarding the investigation into the
cause and extent of annual waterfow die-offs.

Eval uati on of the physical processes of sedinentation

and erosion within tidal nmud flats and salt marshes at

Eagle River Flats.

Aul

g9

g9

Jol

Par

g9



Fort Ri chardson,

Page Nunbers

10212
QU C

10247
au-C

10294
Qs C

10706
QU C

10734
au-C

10471
QU C

10246
Book 10

10293
Book 10

10373
Book 11

10713
Book 11

10742
Book 11

10496
Book 11

QU Cat No
C 3.1. 4
C 3.1.4
C 3.1. 4
C 3.1. 4
Cc 3.1.4
C 3.1.4

Dat e

12/ 21/ 93

1/ 10/ 94

4/ 15/ 94

5/ 15/ 94

5/ 15/ 94

5/ 15/ 94

Al aska Administrative Record I ndex Update for 1998

Title

Nature and Extent of Wite
phosphorus Contanination in Eagle
River Flats Sediments, Draft

Toxi col ogi cal Studies of Wite
phosphorus in Waterfow and Its
Presence in Food Chain O gani sns,
Draft

Recei vi ng Water Bi ol ogi cal
No. 32-24-H ZV-93, Water,
Sedi nent, Macroi nvertebrate and
Fi sh Sanpling, Eagle R ver Flats,
Fort Richardson, Al aska, Final

St udy

A Prelimnary Literature List and
Revi ew for
Applied to Eagle River Flats,

Anal ytical Method for Wite
phosphorus in Water

Cont am nant | nventory

Report

Salt Marsh Restoration as
Al aska

Abst r act

Presents the results of three years of sanpling and
anal ysis to determne the nature and extent of white
phosphorus contami nation at Eagle River Flats.

Presents a summary of waterfow research conducted
during 1993 at Eagle R ver Flats.

Presents the results of the 1993 field study to determ ne
the effects of Eagle River Flats contam nants on aquatic
speci es.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; a review of a
literature base on salt narshes to determ ne whether
met hods and techni ques for restoration exi st and how
other salt marshes have responded to major alterations
such as draining or dredging.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; a description of the
anal ytical method for detecting white phosphorus in
wat er .

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; provides the results of
the anal ysis of sedinent and water sanples collected
from18 sites in Eagle River Flats and anal yzed for

mul tiple paraneters.

Aul

g9
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Fort Ri chardson,

Page Nunbers

10680 10687
QU C Book 11

10656 10669

QU- C Book 11

10670 10673
QU C Book 11

10688 10696
QU- C Book 11

10620 10636
QU C Book 11

10674 10679
QU- C Book 11

QU Cat No
C 3.1. 4
Cc 3.1.4
C 3.1.4
C 3.1. 4
C 3.1.4
C 3.1. 4

Dat e

5/ 15/ 94

5/ 15/ 94

5/ 15/ 94

5/ 15/ 94

5/ 15/ 94

5/ 15/ 94

Al aska Administrative Record I ndex Update for 1998

Title

Eval uati on of Concover and

Bent obal I s on Cont am nat ed
Sedinents to Reduce Mrtality of
For agi ng Wat er f owl

Fi el d Behavi oral Response and Bead
Formul ations for Methyl Anthranilate
Encapsul ated Bird Repel |l ents

Field Evaluation: Mrtality of
Mal | ards Feeding in Areas Treated
with Methyl Anthranilate

Field Study of Air-Drying
Cont am nat ed Sedi nent

Food Chain Invertebrates and Fi sh:
Sedi nent Bi oassay

Geosynt hetic Covering of
Cont am nat ed Sedi ment

Abst r act

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; the results of

Laboratory and field trials to evaluate the feasibility and
performance of materials to provide a physical barrier

bet ween feeding waterfow and contani nated sedi nents.

Contained in the Interagency Expanded Site
I nvestigation FY93 Final Report; a report on field tests
using a bird repellent on waterfow from study areas.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; results of a test study
to determine the nortality of mallards feeding in pens
treated with a nodified methyl anthranilate fornulation.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; results of tests to air-
dry contam nated sedi ments under field conditions to
reduce the concentrations of white phosphorus.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; discusses the results
of sedi ment sanples and Laboratory studies to

determ ne the effect of white phosphorus on benthic

i nvertebrates and fish.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; conclusions from

pilot field testing of four geosynthetic products to limit
exposure of dabbling ducks to white phosphorus in

Eagle R ver Flats.



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998

Page Nunbers QU Cat No Dat e Title Abst r act Au
10393 10411 Cc 3.1.4 5/15/94 Habitat and Vegetation Contained in the Interagency Expanded Site Ch
QU- C Book 11 I nvestigation FY93 Final Report; sunmarizes the zones CR

of habitat and vegetation types occurring within Eagle
Ri ver Flats.

10644 10650 C 3.1.4 5/15/94 Hazing Waterfow in Eagle River Contained in the Interagency Expanded Site Pal

QU C Book 11 Fl ats I nvestigation FY93 Final Report; discusses the nethods us
and results of hazing waterfow at Eagle River Flats to
prevent white phosphorus poi soning.

10374 10768 C 3.1.4 5/15/94 I nt eragency Expanded Site A conpilation of reports detailing 1993 field and CR
QU C Book 11 I nvestigation: Evaluation of Wite | aboratory work, performed by several groups, on white
phosphorus Cont ani nati on and phosphorus at Eagle R ver Flats.

Potential Treatability at Eagle River
Fl ats, A aska, Fiscal Year 1993,

Fi nal Report
10637 10640 C 3.1.4 5/15/94 I nvertebrates and Fish Contained in the Interagency Expanded Site Do
QU C Book 11 I nvestigation FY93 Final Report; sanpling analysis DW
results of white phosphorus in nmacroinvertebrates
coll ected fromponded areas of Eagle R ver Flats.
10651 10655 C 3.1.4 5/15/94 Laboratory Eval uation of a Methyl Contained in the Interagency Expanded Site Jo
QU- C Book 11 Ant hrani | ate Bead Fornul ation for I nvestigation FY93 Final Report, results of a test to DW
Reduci ng Mal lard Mrtality and apply a bird repellent to bottom sediment in a sinulated
Feedi ng Behavi or pond to determ ne effectiveness.
10714 10720 C 3.1.4 5/15/94  Method Docunentation in Contained in the Interagency Expanded Site M
QU C Book 11 USATHAMVA (1990) Format: I nvestigation FY93 Final Report, details the analytical CR
Anal ytical Method for Wite nmet hod suitable for determning white posphorus in

phosphorus in Soil or Sedi nment wet soil or sedinent.



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998
Page Nunbers QU Cat No Dat e Title

10412 10470 Cc 3.1.4 5/15/94  Physical System Dynam cs
OJ- C Book 11

10697 10705 C 3.1.4 5/ 15/ 94 Pond Draining Treatability Study
QU- C Book 11

10721 10733 C 3.1.4 5/15/94 Prelimnary Evaluation of the
QU C Book 11 Anal ytical Holding Tine for Wite
phosphorus in Surface \Water

10497 10517 C 3.1.4 5/15/94 Review of Chemi cal and Physi cal
QU C Book 11 Properties of Wiite phosphorus

10743 10768 C 3.1.4 5/15/94  Sedi nent Sanples Collected and
QU C Book 11 Anal yzed from Ei ght Areas on Eagl e
R ver Flats, 1991 to 1993

10518 10536 C 3.1.4 5/15/94  Toxicol ogi cal Studies of Wite
QU C Book 11 phosphorus in Waterfow

Abst r act

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; discusses the
progressive, physical environnent changes at Eagle

River Flats fromthe interaction and response of various
physi cal processes.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; results of a field test
to determne the insitu conditions of pond bottom

sedi nents under drying conditions as a renediation
option.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; information regarding
determ nation of a suitable holding tine under the
anal ysi s of white phosphorus dissolved in water.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; a reviewof literature
regarding the properties of white phosphorus to
determine the factors that influence the persistence of
whi t e phosphorus in the environnent.

Contained in the Interagency Expanded Site
I nvestigation FY93 Final Report; a summary of sanple
results fromEagle River Flats from 1991 to 1993.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; discusses the findings
of studies to determ ne |ethal dose and | owest observed
effect level concentrations for waterfow and rel ated
ef fects.

Aul
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Page Nunbers QU Cat No Dat e Title

10568 10572 C 3.1.4 5/15/94 \Water Sanpling
QU C Book 11

10573 10585 C 3.1.4 5/15/94 Waterbird Wilization of Eagle R ver

QU C Book 11 Flats: April to Cctober 1993

10607 10613 C 3.1.4 5/15/94 \Waterfow D stribution and
QU C Book 11 Moverents in Eagle River Flats

10586 10606 C 3.1.4 5/15/94 \Vaterfow Mrtality at Eagle R ver
OJ C Book 11 Fl ats

10641 10643 C 3.1.4 5/15/94  Wite phosphorus in Plants at Eagle
QU- C Book 11 Ri ver Flats

10537 10567 C 3.1.4 5/15/94  Wite phosphorus in Sedinents
QU C Book 11

Abst r act

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; discusses the results
of water sanples collected fromEagle River Flats in
relation to the presence or absence of white phosphorus
in sedinent.

Contained in the Interagency Expanded Site
I nvestigation FY93 Final Report, provides the results of
a bird census taken at Eagle River Flats.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; discusses the

novenent, distribution, turnover rate, and site-specific
exposure of waterfow species nost susceptible to white
phosphorus poi soning at Eagle River Flats during fall

m gration.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; results of a study
conducted to assess the relative amount of waterfow
nortality in order to detect year-to-year changes as
whi t e phosphorus exposure decreases because of
remedi ation efforts.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report: provides the results of
anal yzing for white phosphorus in plants collected from
sites where white phosphorus was detected previously

in the sedinment.

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; summarizes the

results of sanpling efforts to determine the distribution
and concentrations of white phosphorus in Eagle R ver

Fl ats.

Aul
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Fort Ri chardson,

Page Nunbers

10614 10619
QU C Book 11

10769 10797
QU- C Book 12

10798 11028
QU C Book 12

11029 11032
QU- C Book 12

11033 11078
QU- C Book 12

11079 11091
QU- C Buok 12

QU Cat No
C 3.1. 4
C 3.1. 4
C 3.1.4
Cc 3.1.4
C 3.1.4
Cc 3.1.4

Dat e

5/ 15/ 94

7/ 14/ 94

7/ 15/ 94

2/ 17/ 95

3/ 15/ 95

4/ 25/ 95

Al aska Administrative Record I ndex Update for 1998

Title

Wi t e phosphorus Poi soni ng of
Waterfow in Eagle R ver Flats

Eagle R ver Flats Potential ARARs

Eval uati on

Eagl e River Flats Conprehensive
Eval uati on Report, Fort Ri chardson,
Al aska

Report of USDA/ APHI S/ Ani nal
Damage Control for the Arny at
Eagle River Flats, May to Cctober,
1994

Initial Analysis of Eagle River Flats
Hydr ol ogy and Sedi nent ol ogy, Fort
Ri chardson, Al aska, Report 95-5

Fort R chardson Multi-Agency Site
I nvestigation

Abst r act

Contained in the Interagency Expanded Site

I nvestigation FY93 Final Report; the results of
necropsi es perforned on waterfow found dead at Eagle
Ri ver Flats and a conpari son of conditions between
birds found dead in the flats and those that died from
| aboratory experinments wth white phosphorus.

Revi ew of ARARs for Eagle River Flats in preparation
of future CERCLA renedial activities.

Summari zes i nformati on obtai ned fromEagle River
Flats investigations and is designed to determ ne
practical, inplenmentable, and effective remedial actions.
I ncl udes damage control activities for migratory
waterfow at Eagle R ver Flats from May through

Cct ober 1994.

Presents the initial analysis of the physical system of
Eagle River Flats, focusing on the inter-relationships of
the hydrol ogi cal and sedi nment ol ogi cal processes.

I ncl udes background infornation and a summary of
past investigations for Eagle R ver Flats.



Fort Ri chardson,

Page Nunbers

11347
QU C

11728
au-C

11506
aJ-C

11280
QU C

11658
au-C

11121
QU C

11368
Book 13

11793
Book 14

11517
Book 13

11293
Book 13

11727
Book 14

11148
Book 13

QU Cat No
C 3.1. 4
Cc 3.1.4
C 3.1.4
C 3.1. 4
C 3.1.4
C 3.1. 4

Dat e

5/ 15/ 95

5/ 15/ 95

5/ 15/ 95

5/ 15/ 195

5/ 15/ 95

5/ 15/ 95

Al aska Administrative Record I ndex Update for 1998

Title

Anal ysis of the Eagle River Flats
Wit e phosphorus Concentration
Dat abase

Appendi x A, Eagle R ver Flats Map
Atl as

Chem cal Hazing of Free-Rangi ng
Ducks in Eagle River Flats: Field
Eval uation of Rejex-1t W.-05

Cimte and Tides

Dredgi ng as a Renedi ation Strategy
for Wite phosphorus-Contam nat ed
Sedinents at Eagle R ver Flats,

Al aska

Ecol ogi cal Inventory of Eagle River
Fl ats, Al aska

Abst r act

Contained in Volume 1 of the interagency Expanded

Site Investigation FY94 Final

Report; presents results

of the white phosphorus concentration database for
sedi nent and water at Eagle R ver Flats.

Contained in Volume 2 or the |nteragency Expanded
Site Investigation FY94 Final Report; a conpilation of
maps docunenting all sanpling, nonitoring, and

remedi ation test sites during studies from 1991 to 1994.

Contained in Volume 2 of the Interagency Expanded

Site Investigation FY94 Final
results of field testing of a chem cal

at Eagle R ver Flats.

di scusses the
wat erfowl repel |l ent

Report ;

Contained in Volume 1 of the Interagency Expanded

Site Investigation FY94 Final

results of nmneteorol ogical
Eagl e River Flats.

Report, describes the
studies and tide predictions for

Contained in Volume 2 of thc Interagency Expanded

Site Investigation FY94 Final

Report; a discussion of

the preparation and initiation of the dredgi ng operations

as part of the study of

renedi ati on strategies.

Contained in Volume 1 of the Interagency Expanded

Site Investigation FY94 Final

results of an ecol ogi cal

Report; provides the

eval uation of Eagle R ver Flats

to characterize the ecosystem to help evaluate white

phospborus distribution,

per si stence and ecol ogi cal

risk;

and to provide a Baseline for evaluating and predicting
the future effect of renediation.
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Page Nunbers QU Cat No Dat e Title
11524 11539 Cc 3.1.4 5/15/95 Eval uati on of AquaBl ok on

QU C Book 13 Cont am nat ed Sedi nents to Reduce
Mortality of Foragi ng Waterfow

11426 11493 C 3.1.4 5/15/95 Eval uati on of Wite phosphorus

QU- C Book 13 Ef fects on the Aquatic Ecosystem
Eagle R ver Flats, Fort R chardson,
Al aska

11518 11523 C 3.1.4 5/15/95 Hazing at Eagle River Flats
QU C Book 13

11494 11501 C 3.1.4 5/15/95 Integrated Ri sk Assessnent Model

QU C Book 13 (IRAM) for Determining Wite
phosphorus Encounter Rate by
Wat er f owl

11092 11793 Cc 3.1.4 5/15/95 I nt eragency Expanded Site
QU C Books 13 & 14 I nvestigation, Evaluation of Wite
phosphorus Cont am nati on and
Potential Treatability at Eagle R ver
Fl ats, Al aska, Fiscal Year 1994,
Fi nal Report, Volumes 1 and 2

11566 11623 C 3.1.4 5/15/95 I nvestigation of Natural Size
QU C Book 13 Reducti on of white phosphorus
Particles in Eagle River Flats
Sedi ment s

Abst r act

Contained in Volume 2 of the Interagency Expanded

Site Investigation FY94 Final Report; results of a study
of the AquaBl ok barrier systemin preventing waterfow
exposure to white phosphorus.

Contained in Volume 1 of the |Interagency Expanded
Site Investigation FY94 Final Report; discusses the
results of studies to determ ne whether white
phosphorus has an adverse inpact on the aquatic biota
or is bioaccunulating in the food chain, and to
determ ne a no observed effect |evel concentration for
whi t e phosphorus in sedinent.

Contained in Volume 2 of the I|Interagency Expanded
Site Investigation FY94 Final Report; discusses the
results of various hazing nethods applied at Eagle
River Flats to keep migratory waterfow from being
poi soned by white phosphorus.

Contained in Volume 1 of the Interagency Expanded
Site Investigation FY94 Final Report; includes a nodel
that provides a nethod for RA for the white phosphorus
encounter rate by waterfow feeding at Eagle River

Fl at s.

Two- vol ue conpi |l ation of reports detailing FY94
CRREL studies of Eagle River Flats.

Contained in Volume 2 of the Interagency Expanded

Site Investigation FY94 Final Report; includes an

i nvestigation of natural decontam nation of Eagle R ver
Fl ats sedi nents.

Aul

Pa

Lal
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Page Nunbers QU Cat No Dat e Title

11412 11425 C 3.1.4 5/ 15/ 95 Movenents, Distribution and
QU C Book 13 Rel ative Risk of Waterfow, Bald
Eagl es and Dowi tchers Usi ng Eagl e
River Flats

11149 11279 C 3.1.4 5/15/95 Physi cal System Dynam cs, WP Fate
QU- C Book 13 and Transport, Renediation and
Restoration, Eagle River Flats, A aska

11624 11657 C 3.1.4 5/15/95 Pond Draining Treatability Study
QU C Book 13

11540 11565 C 3.1.4 5/15/95 Screening Study of Barriers to
QU C Book 13 Prevent Poi soning of Waterfow in
Eagl e River Flats, Al aska

11327 11346 C 3.1.4 5/15/95 Toxicol ogi cal Properties of white

Gosswei | er

QU C Book 13 phosphorus: Conparison of Particle
Si zes on Acute Toxicity and the
Bi ot ransfer of Wiite phosphorus
fromHen to Eggs

11369 11380 C 3.1.4 5/15/95 \Waterbird Wilization of Eagle R ver
QU- C Book 13 Flats: April-Cctober 1994

Abst r act

Contained in Volume 1 of the |nteragency Expanded
Site Investigation FY94 Final Report; provides results
of daily and seasonal novenents of waterfow at Eagle
Ri ver Flats.

Contained in Volume 1 of the |nteragency Expanded

Site Investigation FY94 Final Report; presents the
results of an analysis of the physical processes of

erosion, sedinentation and sedi nent transport, and fate

and transport of white phosphorus within Eagle R ver

Fl at s.

Contained in Volume 2 of the Interagency Expanded
Site Investigation FY94 Final Report; presents results
of the pond draining study conducted at Eagle River

Fl ats.

Contained in Volunme 2 of the Interagency Expande

Site Investigation FY94 Final Report; describes
procedures and results of the use of barriers to prevent
wat erfow from eating white phosphorus at Eagle River

Fl ats.

Contained in Volume 1 of the |nteragency Expanded

Site Investigation FY94 Final Report; provides results
of the conparison of particle sizes of white phosphorus
on acute toxicity in birds and transfer fromhen to egg.

Contained in Volume 1 of the |nteragency Expanded
Site Investigation FY94 Final Report; provides the
results of a water bird survey for the reported period.



Fort Ri chardson,

Page Nunbers
11381 11411
QU C Book 13

11294 11326
QU C Book 13

11794 11803
QU- C Book 14

11804 11945
QU- C Book 14

11946 11976
QU C Book 14

11977 11977
QU- C Book 14

a

C

Al aska

Cat

3.

1.

No
4

Adm ni strative Record Index Update for 1998

Dat e
5/ 15/ 95

5/ 15/ 95

5/ 16/ 95

6/ 5/ 95

6/ 28/ 95

7112/ 95

Title
Waterfow Use and Mortality at
Eagle R ver Flats

Wi t e phosphorus Toxicity and
Bi oi ndi cators of Exposure in
Waterfow and Raptors

1995 Eagle River Flats Spati al
Dat abase Proj ect

Recei ving Water Biol ogi cal Study
No. 32-24-H37Y-94, Eval uation of
Wi t e phosphorus Effects on the

Aquatic Ecosystem Eagle R ver

Fl ats, Fort Richardson, Al aska, Final
Repor t
Potenti al Assessnent and

Measur enment Endpoints for Eagle
Ri ver Flats, Draft

Eagle R ver Flats Waterfow Hazing,

Spring 1995 Summary

Abst ract

Contained in Volume 1 of the |nteragency Expanded

Site Investigations FY94 Final Report. Presents results
of waterfow nortality studies at Eagle R ver Flats.

Contained in Volume 1 of the Interagency Expanded
Site Investigation FY94 Final Report; presents results
of efforts to identify indicators of white phosphorus
exposure in waterfow at Eagle R ver Flats.

I ncl udes types and | ocations of data to be input into the
Eagl e River Flats database.
Provides results of white phosphorus novenent in the

aquatic food chain at Eagle River Flats and the
derivation of a no observed effect |evel concentration of
whi t e phosphorus in sedinent.

Presents the selection of assessnent and neasurenent
endpoints for the ERA of Eagle R ver Flats.

Surmmari zes waterfow hazing operations at Eagle R ver
Flats for spring 1995.
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Page Nunbers QJ Cat No Dat e Title
11978 12086 C 3.1.4 12/15/95 Arny Eagle R ver Flats: Protecting
QU C Book 14 Waterfow fromlngesting Wite
phosphorus, Final Technical Report
95-1

12037 12086 C 3.1.4 12/15/95 Eval uati on of AquaBl ok on
QU C Book 14 Cont am nat ed Sedi ment to Reduce
Mortality of Foraging Waterfow

11980 12036 C 3.1.4 12/15/95 Movenent, Distribution and Rel ative
QU C Book 14 Ri sk of Waterfow and Bal d Eagl es
Using Eagle Rver Flats

12087 12110 C 3.1.4 12/16/95 \Waterfow Use and Morality at
QU C Book 14 Eagle River Flats, FY 1995

24495 24656 C 3.1.4 7/ 1/ 96 Draft R sk Assessnent Report, OUJ
QU C Book 17 C, Fort Ri chardson, Al aska
' 97 Updat e

24657 24880 C 3.1.4 7/ 11/ 96 Draft Renedial |nvestigation Report,
QU C Book 18 Fort R chardson, Al aska
' 97 Update

Abst r act

Final report on Eagle R ver Flats 1995 studies; contains

two reports.

Contained in Arny Eagle River Flats: Protecting
Waterfow from lngesting Wite phosphorus, Final,
Techni cal Report 95-1; describes tests on the
performance of a physical barrier material to prevent
wat erfow from accessing contam nated sedi nment.

Contained in Arny Eagle River Flats: Protecting
Waterfow fromlngesting Wiite phosphorus, Final,
Techni cal Report 95-1; summarizes the dynamcs of the
wat erfow population in Eagle River Flats and the
estimated risk of exposure to white phosphorus and
nortality.

Summary of FY95 activities and findings.

An anal ysis of current and potential future adverse
envi ronmental and human health effects caused by
rel ease of and exposure to QU C-rel ated chenical s.

Presents the results of the OJC Rl.



Fort Ri chardson,

Page Nunbers
24881 24098
QU- C Book 18
' 97 Updat e

29168 29242
QU- C Book 20
' 98 Update

29243 29278
QU- C Book 20
' 98 Update

29279 29829
QU- C Book 20
' 98 Update

12111 12115

QU- C Book 14

12116 12117
QU C Book 14

Al aska
QJ Cat No
C 3.1.4
C 3.1. 4
C 3.1.4
C 3.1.4

& 21
C 3.1.5
C 3.1.5

Dat e
7/ 15/ 96

12/ 15/ 96

1/ 15/ 97

5/ 15/ 97

6/ 5/ 89

4/ 9/ 90

Adm ni strative Record Index Update for 1998

Title

Draft Natural Resources Appraisal of
Damage on Eagle River Flats, QU C,
Fort R chardson, Al aska

Physi cal Processes and Nat ural
Attenuation Alternatives for
Renedi ati on of Wite phosphorus
Contami nation, Eagle R ver Flats,
Fort R chardson, Al aska

Moverent, Distribution and Rel ative
Ri sk of Waterfow and Bal d Eagl es
Using Eagle River Flats

Fi nal Renedi al |nvestigation Report,
QU C, Fort Richardson, Al aska

Eagle R ver Flats Expanded Site
I nvestigation--Draft Sanpling Pl an,
Comrent s

Eagl e River Flats Expanded Site
I nvesti gation, Comrents

Abstract
Eval uati on of | evel
det erm ni ng natur al

of the natural resource damage for
resource conpensati on.

Describes the results of a study on the role of tidal flat
physical systems in the natural attenuation of white

phosphor us.

Results of a study to determ ne daily and seasonal
novenent, distribution, turnover, and nortality rates of
mal l ards. Determ nes the hazard that a nallard

poi soned by white phosphorus poses to bal d eagl es.

Est abl i shes baseline mallard and bald eagle data with
respect to proposed renediation.

Presents the results of the Rl of OUJC including the
primary ordnance inpact area at Eagle R ver Flats and
the adj acent gravel pad used for open burning and open
det onation ( OB/ OD Pad).

Comments on the Hunter/ESE sanpling design plan for
Eagle R ver Flats

Revi ew comments on the Eagle River Flats expanded
site investigation draft technical report.



Fort Ri chardson,

Page Nunbers
12118 12122
QU C Book 14

12123 12128
QU C Book 14

12129 12131
QU- C Book 14

12132 12134
QU- C Book 14

12135 12141
QU- C Book 15

12142 12143
QU- C Book 15

Adm ni strative Record Index Update for 1998

Title

Eagl e R ver Flats Expanded Site
I nvestigation Fort Richardson,
Al aska Draft Technical Report,
Comment s

Eagle R ver Flats Expanded Site
I nvestigation, Draft Techni cal
Report, Fort R chardson, Al aska,
Conment s

Eagl e R ver Flats Expanded Site
I nvesti gation, Comrents

Eagle R ver Flats Expanded Site
I nvestigation and Scope of Wrk,
Conment s

Eagl e R ver Flats Expanded Site
I nvestigation, Fort Richarson,
Al aska Draft Techni cal Report,
Comment s

Waterfow Mrtality in Eagle R ver
Fl ats, Al aska: The Role of Minitions

Compounds, Comment s

Abstract
Revi ew conment s
site investigati

Revi ew comrent s
site investigati

Revi ew conment s
site investigati

Revi ew comment s
site investigati

Revi ew conment s
site investigati

the Eagle R ver
draft technical

the Eagle R ver
draft technical

the Eagle R ver
draft technical

the Eagle River
draft technical

the Eagle R ver
draft technical

Fl at s expanded
report, data item AO11.

Fl at s expanded
report.

Fl at s expanded
report.

Fl at s expanded
report and SOW

Fl at s expanded
report, data item AO11.

Revi ew comments on Waterfow Mrtality in Eagle
River Flats, A aska: The Role of Minitions Conpounds.



Fort Ri chardson,

Page Nunbers
12144 12145
QU C Book 15

12146 12148
QU C Book 15

12149 12150
QU- C Book 15

12151 12153
QU C Book 15

12154 12155
QU- C Book 15

12156 12163
QU- C Book 15

Adm ni strative Record Index Update for 1998

Title

Waterfow Mortality in Eagle R ver
Fl ats, Al aska: The Role of Minitions

Conmpounds, Draft Report, Comments

Waterfow Mrtality in Eagle River
Flats, Alaska: The Role of Minitions

Compounds, Comment s

Waterfow Mortality Study,
Comrent s

Revi ew Comments on the Renedi al
I nvestigation Report: Wite
phosphorus Cont am nation of Salt
Marsh Sediments at Eagle River
Fl ats, Al aska, January 14, 1992,
Draft Report

Revi ew Comrents on the Renedi al
I nvestigation Report: Wite
phosphorus Contam nation of Salt
Marsh Sedi ments at Eagle River
Fl ats, Al aska, January 14, 1992,
Draft Report

Revi ew Comments on the 1992/ 1993
Conpr ehensi ve Wrkpl an for Eagle
River Flats

Abst ract
I ncl udes recomrendations for the 1991 proposed SOWN

Conmrent s

Revi ew comments on the draft Waterfow Mortality in
Eagle River Flats, Alaska: The Role of Minitions
Conpounds.

USFWS comments on the proposed 1991 fiel dwork for
the Eagle River Flats waterfow nortality study.

Revi ew comments on Renedi al Investigation Report:
Whit e phosphorus Contami nation of Salt Marsh

Sedi ments at Eagle R ver Flats, Al aska, January 14,
1992, Draft Report.

Revi ew comments on Renedi al Investigation Report:
Wi t e phosphoorus Contam nation of Salt Marsh

Sedi ments at Eagle R ver Flats, Al aska, January 14,
1992, Draft Report.

Revi ew conments on 1992/ 1993 Conpr ehensi ve
Workpl an for Eagle River Flats.



Fort Ri chardson,

Page Nunbers
12164 12165
QU C Book 15

12166 12170
QU- C Book 15

12171 12175
QU- C Book 15

12176 12178
QU C Book 15

12179 12180
QU- C Book 15

12181 12182
QU- C Book 15

a

C

Al aska

Cat

3.

1.

No
5

Adm ni strative Record Index Update for 1998

Dat e
3/9/92

3/10/ 90

4/ 2/ 92

4/ 19/ 92

2/ 22/ 93

2/ 22/ 93

Title

Revi ew Comments on t he Renedi al

I nvestigation Report: Wite
phosphoorus Contami nati on of Salt
Mar sh Sedi nents at Eagle River

Fl ats, Al aska, January 14, 1992,
Draft Report

Eagle R ver Flats 1992/1993
Conpr ehensi ve Wir kpl an

Conpr ehensi ve Wrk Plan for Eagle
Ri ver Flats, Response to Comments

Conpr ehensi ve Wrk Plan for Eagle
Ri ver Flats, Comments

Response to Comments on the Draft
Scope of Work for Baseline R sk
Assessment and FS

Responses to Eagle River Flats Task
Force Comments and Concerns in
Regard to CERCLA

Abst ract

Revi ew conments on Remedi al I nvestigation Report:
Wit e phosphorus Contam nation of Salt Marsh
Sedinents at Eagle River Flats, Al aska, January 14,
1992, Draft Report.

Revi ew conments on Eagle River Flats 1992/1993
Conpr ehensi ve Wr kpl an.

Responses to EPA, Region X, comments on the
conprehensive work plan for Eagle River Flats.

USFWS comments on the conprehensive work plan for
Eagl e R ver Flats.

Responses to comments on the draft baseline RA and

FS for Eagle R ver Flats.

Responses to Eagle River Flats Task Force comments
and concerns in regard to CERCLA.



Fort Ri chardson,

Page Nunbers
12183 12187
QU C Book 15

12188 12191
QU C Book 15

12192 12192
QU- C Book 15

12193 12197
QU C Book 15

12198 12199
QU- C Book 15

12200 12203
QU- C Book 15

a

C

Al aska

Cat No

3.1.5

3.1.5

3.1.5

3.1.5

3.1.5

3.1.5

Dat e
2/ 22/ 93

4/ 14/ 93

4/ 12/ 93

4/ 14/ 93

5/ 15/ 94

5/ 31/ 94

Adm ni strative Record Index Update for 1998

Title
Responses to Eagle River Flats Task
Force Conference Call

Comment s and Recomrendat i ons,
Draft Renedial |nvestigations for
Eagle R ver Flats, Report |

Comment s and Reconmendat i ons,
Draft Renedial |nvestigations for
Eagle R ver Flats, Report Il

Comments on the Draft Phase |1
Renedi al I nvestigation Report for
Eagle R ver Flats

USCCE Revi ew of the draft-final
Conpr ehensi ve Eval uati on Report
for Eagle River Flats, Fort

Ri chardson, Al aska

Conpr ehensi ve Eval uati on Report
and Potential ARARs Eval uation for
Eagle R ver Flats, draft-final

Abst ract
Responses to Eagle River Flats Task Force conference
cal |

Revi ew comment s and recommendati ons on draft
Report I, Ris for Eagle R ver Flats.

Revi ew conments on the report 11,
for Eagle River Flats.

treatability studies

Revi ew comments on the draft phase Il Rl
Eagl e River Flats.

report for

Revi ew conments on the conprehensive eval uati on
report for Eagle River Flats.

Revi ew comments on the draft-final conprehensive
eval uation report and potential ARARs eval uation for



Fort Ri chardson,

Page Nunbers
12204 12208
QU C Book 15

12209 12210
QU C Book 15

12211 12217
QU- C Book 15

12218 12224
QU- C Book 15

12225 12235
QU- C Book 15

12236 12237
QU- C Book 15

Al aska
QJ Cat No
C 3.1.5
C 3.1.5

3.1.5
C 3.1.5
C 3.1.5
C 3.1.5

Dat e
6/ 6/ 94

6/ 21/ 94

6/ 21/ 94

2/ 8/ 95

3/ 28/ 95

5/ 24/ 95

Adm ni strative Record Index Update for 1998

Title
Description of Itens Not Addressed
i n ERF Fi el dwork QAPP

Commrent s on ERF Conprehensi ve
Eval uati on Report and ARARs
Eval uati on

Revi ew of the draft-final

Conpr ehensi ve Eval uati on Report
for Eagle River Flats, Fort

Ri chardson, Al aska

Draft 1994 Project Meeting
Summary for Eagle River Flats

Eagle R ver Flats 1995 Field Wrk
Proposal s

Revi ew Comments on the draft 1995
QAPP

Abst ract
I ncl udes a description of itens not addressed in the
Eagle River Flats fieldwrk QA project plan.

Revi ew comments on the Eagle River Flats draft-final
conpr ehensi ve eval uati on report and ARARs
eval uati on.

Revi ew conments on the draft-final conprehensive
eval uation report for Eagle River Flats.

Recommended changes for Donald Sparling's portion of
the draft 1994 project neeting summary for Eagle River
Fl ats.

Recomrendati ons fromthe Biol ogi cal Technical
Assi stance Goup for Eagle R ver Flats regarding 1995
fiel dwork proposals.

Revi ew comments on the draft 1995 QA program pl an.



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Page Nunbers QJ Cat No Dat e Title Abst r act

12238 12240 C 3.1.5 7123/ 95 Comrents on "Potential Assessment ADFG comrents on the technical nenmorandum

QU C Book 15 and Measurenent Endpoints for Pot enti al Assessnent and Measurenent Endpoints for
Eagl e R ver Flats" Eagle R ver Flats.

12244 12246 C 3.1.5 7/26/95 Comments on "Potential Assessnent CRREL comments on the technical menorandum

QU C Book 15 and Measurenent Endpoints for Potenti al Assessnent and Measurenent Endpoints for
Eagle R ver Flats" Eagle R ver Flats.

12241 12243 C 3.1.5 7/26/95 Comments on "Potential Assessment Bi ol ogi cal Techni cal Assistance G oup comrents on

QU C Book 15 and Measurenent Endpoints for t he techni cal nenorandum Potential Assessnent and
Eagl e R ver Flats" Measur enent Endpoints for Eagle R ver Flats.

24909 24922 C 3.1.5 1/ 1/ 96 Response to Novenber 1995 CH2ZM H I'1's response to comments nade by EPA, the

QU C Book 18 Comrents on Draft RI/FS New Engl and Institute for Landscape Ecol ogy,

' 97 Update Docunments, QU C, Eagle R ver Flats USFWS, CRREL, the USDA Aninal and Plant Heal th

I nspection Service, USAED Al aska, and Dart nout h-
H tchcock Medical Center.

24923 24941 C 3.1.5 1/ 30/ 96 Response to January 1996 Conments CH2ZM H I'1's response to comrents nade by USAED
QU C Book 18 on Draft RI/FS Docunents, QU C, Al aska, CRREL, EPA and CHPPM

' 97 Eagle River Flats

24942 24949 C 3.1.5 3/18/96 Review of CHZM H || Docunents Response to January 1996 comments on the draft-final
QU C Book 18 R/ FS managerent pl an.

' 97 Update



Fort Ri chardson,

Page Nunbers
24950 24953
QU C Book 18

24954 24955
QU- C Book 18
' 97 Update

24956 24960
QU- C Book 18
' 97 Update

29830 29834
QU C Book 21
' 98 Update

24961 24974
QU- C Book 18
' 97 Update

29835 29868

OJ-C Book 21 & 22

' 97 Update

a

C

Cc

Al aska

Cat

3.

1.

No
5

Adm ni strative Record Index Update for 1998

Dat e
8/ 19/ 96

8/ 23/ 96

8/ 23/ 96

8/ 23/ 96

8/ 29/ 96

3/ 25/ 97

Title

Eagle R ver Flats Draft R

ADEC comments on ARAR s and R

CHPPM Comments on Draft R and
RA, QU CC, July 1996

Comments on Draft Rl and RA, QU

C

EPA Comments on Draft R and

Basel i ne RA

Comments, draft-final
I nvestigation Report,

Renedi al
Q) C

Abstract
Revi ew comment s.

Revi ew conment s.

Revi ew comment s.

Coments by the Arny CHPPM

Revi ew comment s.

Revi ew conment s.



Fort R chardson, Al aska Admi ni strative Record Index Update for 1998

Title

12247 12247
QU- C Book 15

12248 12248
QU- C Book 15

24975 27979
QU- C Book 18
' 97 Update

29869 29919
QU- C Book 22
' 98 Update

29920 29962
QU C Book 22
' 98 Updat e

Page Nunbers J Cat No Dat e
C 3.2 3/3/93
C 3.2 3/11/93
Cc 3.2 2/ 23/ 96
C 3.2 9/ 15/ 96
C 3.2 1/ 15/ 97
C 3.3 12/ 4/ 89

12249 12251
QU C Book 15

Cui del i nes for Remedi ation
Experiments on Eagle River Flats,
1993

Eagl e R ver Flats Renedi ation
Al ternatives

Revi sed SOW Hydraul i c Dredging,
Eagle R ver Flats

Dredging in an Active Artillery
I npact Area, Eagle River Flats,
Al aska

Eagl e R ver Flats Technol ogy
Scr eeni ng

Eagle R ver Flats Task Force Study

Abst r act

USFWS encour ages the nmobst expeditious neans to

resolve the water bird nortality problemat Eagle R ver
Fl ats without conprom sing the long-termhealth of the
wet | ands.

ADEC supports inplenentation of the treatability
anal ysis of the remedi ati on measures for Eagle River
Fl ats di scussed at Hanover, New Hanpshire, Decenber
1992.

An SONto performrenote-controlled hydraulic
dredgi ng of Eagle R ver Flats for renoval of white
phosphor us- cont am nat ed sedi nents.

A study to investigate the feasibility of using a small,
renote-control |l ed dredge to renove white phosphorus-
contam nated sedi nents from ponded areas and to treat
the spoils in an open retention basin.

An evaluation of all potential treatnent technol ogies on
the basis of inplenmentability, effectiveness, and cost.
Al so identifies which retained technol ogi es may be
applicable to ponds presenting the greatest threat of
whi | e phosphorus acute toxicity to water birds.

Request, on behalf of the Eagle R ver Flats Task Force,
for ATHAMA' s action, comments, and assi stance on
issues fromthe FY89 study and direction for the FY90
st udy.



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Title

Page Nunbers J Cat No Dat e
12252 12256 C 3.3 1/ 29/ 90
QU C Book 15

Al aska

12257 12268 C 3.3 2/ 8/ 90
QU C Book 15

12269 12295 C 3.3 4/ 9/ 90
QU C Book 15

12296 12296 C 3.3 8/ 24/ 90
QU C Book 15

12297 12312 C 3.3 12/ 10/ 90
QU- C Book 15

12313 12313 C 3.3 12/ 18/ 90

QU- C Book 15

Eagl e R ver Flats Task Force Study

Eagl e R ver Flats Task Force
Meeting M nutes

Eagl e River Flats Task Force
Meeting M nutes

Reply to Senator Frank Mirkowski's
Letter Concerning Eagle River Flats
Dat ed August 14, 1990

M nutes of the 10 Decenber 1990
Eagle River Flats Task Force Meeting

Eagle R ver Flats Waterfow
Mortality Study at Fort R chardson,
Al aska

Abst r act

I ncl udes informati on addressi ng concerns expressed by
Fort Ri chardson on behalf of the Eagle River Flats Task

For ce.

Eagle R ver Flats Task Force neeting m nutes,
February 8, 1990.

Eagl e River Flats Task Force neeting minutes, April 9,
1990.

Reply to Senator Frank Mirkowski's |etter concerning
Eagl e River Flats.

Eagle R ver Flats Task Force neeting m nutes,
Decenber 10, 1990.

Summary of findings in the draft report, waterfow
Mortality on the Eagle River Flats Inpact Area: The
Rol e of Minitions Conpounds.



Fort Ri chardson,

Page Nunbers
12314 12315
QU C Book 15

12316 12316
QU C Book 15

12317 12317
QU C Book 15

12318 12318
QU- C Book 15

12319 12321
QU C Book 15

12322 12322
QU- C Book 15

a

C

Cat

3.3

3.3

3.3

3.3

3.3

3.3

Dat e

3/21/91

10/ 8/91

11/12/91

12/ 15/ 91

1/ 13/ 92

3/ 19/ 92

Adm ni strative Record Index Update for 1998

Title

Eagl e R ver Flats Renedi al

I nvestigation

Concurrence on Environnental
Assessment for the Resunption of
Firing into the Eagle River Flats,
Menor andum for Record

Conpr ehensi ve Managenent Pl an
for Renedi ation of Eagle River Flats

Eagle Rver Flats Waterfow D e-Of
Abstract, Menorandum for Record

Eagl e River Flats Update

Fi scal Year 1992 Eagle River Flats
Study of Bird Hazing Activities

Abst ract

Concerns that need to be considered in the proposed
FY91 Eagle River Flats Rl.

Ofice of the Assistant Secretary of the Arny concurs
with the EA for Eagle River Flats and offers no
conment s.

Endorses the strategy of devel opi ng a conprehensive
managenent plan for renediation of Eagle R ver Flats.

Menmor andum descri bing 1991 fi el dwork regarding
wat erfow die-offs and white phosphorus.

Update on past, current, and future field investigation
at Eagle R ver Flats.

Reaf firms the position of the Eagle R ver Flats Task
Force and the 6th Infantry Division regardi ng the
integration of bird hazing and repellent operations in
the FY92 st udy.



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Page Nunbers J Cat No Dat e Title

12323 12324 C 3.3 2/ 10/ 93 ERF

QU C Book 15

12325 12325 C 3.3 2/ 11/ 93 Performance of AEC at Eagle R ver

QU C Book 15 Fl ats

12326 12328 C 3.3 3/8/93 Renedi ati on Measures at Eagle

QU C Book 15 River Flats in Regards to Intertidal
Wt | ands

12329 12330 C 3.3 3/ 17/ 93 Eagle Rver Flats Alternatives

QU- C Book 15

12331 12332 C 3.3 3/ 19/ 93 Eagl e River Flats Project

QU C Book 15 Managenent

12333 12335 C 3.3 3/ 25/ 93 Eagl e R ver Flats Environnental

QU C Book 15 Cl eanup

Abst r act

Request that the project to investigate and renediate
whi t e phosphorus contam nation at Eagle River Flats be
transferred fromAEC to the Arny Garrison, Al aska.

Concern that the AEC has not perforned satisfactorily
in executing studi es needed for renediation at Eagle
Ri ver Fl ats.

ADFG supports Proceeding with renedi ati on neasures
at Eagle River Flats as long as intertidal wetlands ar:
unaf f ect ed.

USFWS supports inmplenentation of treatability studies
of potential renmediation measures for Eagle River Flats
in FY93.

Response to a request by Fort Richardson that
managenent of Eagle River Flats be transferred from
AEC to USAED Al aska.

Concern about AEC s interpretation of the State of
Al aska's legal requirenents relating to the investigati:
and cl eanup or contam nation at Eagle River Flats.



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Page Nunbers J Cat No Dat e Title

12336 12339
QU- C Book 15

12340 12342
QU- C Book 15
I nc.

12343 12346
QU- C Book 15

12347 12347
QU C Book 15

12348 12350
QU- C Book 15

12351 12352
QU- C Book 15

3.3 4/ 21/ 93
3.3 4/ 28/ 93
3.3 8/ 18/ 93
3.3 3/ 29/ 94
3.3 8/1/94
3.3 3/ 7/ 95

Comments, Eagle River Flats Draft
Wor kpl an, Fort Richardson, Al aska

Wi t e phosphorus Lowest Qbserved
Ef fect Level

Eagl e R ver Flats Task Force
Meeting M nutes

Tel ephone Conversation with State
H storic Preservation Ofice

Eagl e R ver Flats FY94,
Menor andum for Public AFederal
Facilities Agreenmentirs Ofice

Eagle R ver Flats, Roles of Renedi al
Proj ect Managers and the Bi ol ogi cal
Techni cal Assistance Goup at Eagle

River Flats

Abst r act

Revi ew comments on the Eagle River Flats draft work
pl an.

Revi ew of waterfow toxicity data for white phosphorus.

Eagl e R ver Flats Task Force neeting minutes.

Contact report regarding the need for State Hstoric
Preservation Ofice review of work to be conducted at
Eagl e R ver Flats.

Descri bes how FY94 fieldwork for Eagle River Flats
relates to renedial treatability studies and the
devel opnent of an RA

Letter explaining the roles of renedial project manager:
and the Biol ogical Technical Assistance Goup for
Eagl e River Flats.



Fort Ri chardson,

Page Nunbers

12353 12353
QU- C Book 15

12354 12355
QU- C Book 15

12356 12357
QU C Book 15

12358 12471
QU- C Book 15

24980 25007
QU- C Book 18
' 97 Update

29963 29965
QU C Book 22
' 98 Update

a

C

Cat

3.3

3.3

3.3

3.3

3.3

3.3

Dat e

3/ 29/ 95

4/ 4/ 95

4/ 15/ 95

12/ 15/ 95

3/1/96

2/ 20/ 97

Adm ni strative Record Index Update for 1998

Title

Eagle R ver Flats, Role of the
Bi ol ogi cal Technical Assistance
Goup at Eagle River Flats

Eagle R ver Flats, Roles of Renedi al
Proj ect Managers and the Bi ol ogi cal
Techni cal Assistance G oup at Eagle
River Flats

Eagle R ver Flats, Role of the
Bi ol ogi cal Techni cal Assistance
Goup at Eagle River Flats

Eagle River Flats, Final 1994 Project
Meeti ng Summary

Eagle Rver Flats @ S Dat abase
Revi ew and Eval uation of
Assessment End Poi nts Approach

Endpoint for Eagle River Flats

Abst r act

Letter explaining the role of the Biological Technical
Assi stance G oup at Eagle R ver Flats.

Letter explaining the roles of renedial project manager:
and the Biol ogi cal Technical Assistance Goup for
Eagl e River Flats.

Letter explaining the role of the Biological Technical
Assi stance Goup at Eagle R ver Flats.

Eagl e R ver Flats neeting--ni nutes-Decenber 12
through 14, 1994

Thi s technical menorandum sunmarizes CGHZM Hill's
efforts to obtain, quality check, and test the Arny
CRREL Eagle R ver Flats geographic infornation
system A summary of the QC review status on the
geographi c informati on systemand a trial application
for the identification of hot spots are included.

Di scusses activities of the Biological Technical
Assi stance Goup with regard to endpoints, and
preparation of the technical screening of renedial
alternatives for Eagle R ver Flats.



Fort Richardson, Al aska

Page Nunbers J

12472 12472 C
QU- C Book 15

25008 25364 C
QU C Book 19
' 97 Updat e

29966 30302 C
QU C Book 22 & 23
' 98 Updat e

12473 12480 C
QU C Book 15

25365 25392 C
QU C Book 19
' 97 Updat e

30303 30320 C
QU C Book 23
' 98 Update

Cat

4.2

4.2

4.2

4.3

4.3

4.3

No

Dat e

7/ 31/ 95

4/1196

9/ 15/ 97

8/ 31/ 95

411196

12/ 24/ 97

Adm ni strative Record Index Update for 1998

Title

Pilot Study of Dredging to Renove
Wi t e phosphorus Contam nants
fromSedinents in a Linited Area of
Eagle River Flats, Al aska

Fi nal Renedi al |nvestigation/FS
Managerent Pl an

Final FS Report, OU-C, Fort
Ri chardson, Al aska

Eagle River Flats (OQU C) Decision
Docunent

Eval uation of Field Studies to
Support Assessnent Endpoints

Appr oach

Fi nal Proposed Plan, OJC

Abst r act

Di scussion of prelinmnary test results fromthe use o
experinental renote-controlled dredging systemin

Eagl e River Flats.

The managenent pl an documents the approach and
met hodol ogi es used to conduct the R for QU C

Presents the results of the FS for OJC. The FSis

i ntended to provide renedial

proj ect managers and the

public with an assessnment of renedial alternatives.

Describes the treatnent alternatives being eval uated |

the Arny to select a renoval

action for Eagle River

Flats in accordance with CERCLA

This techni cal menorandum summari zes the results of
an eval uation of ongoi ng avi an studi es conducted at
Eagle Rver Flats to determ ne whether endpoints have
been reached. The objective of the evaluation was to
assess the adequacy of studies perforned to docunent
attai nnent of sitew de renedi ati on goal s.

Presents cl eanup alternatives considered by the Arny,

EPA, and ADEC to the public.



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Abst ract

A nodification to performan R,

HHRA, ERA, and

Page Nunbers J Cat No Dat e Title

25393 25402 C 4.4 2/ 23/ 96 SOW Modi fication to the Q) C
QU- C Book 19 R/ FS Managenent Pl an

' 97 Update

25403 25403 C 4.5 3/ 15/ 96 Comrents on QU-C RI/FS

QU- C Book 19 Managerent Pl an

' 97 Update

25404 25407 C 4.5 10/30/96 QU C FS Schedul e

QU C Book 19

' 97 Update

25408 25412 C 4.5 10/30/96 QU C Technical Meno, Draft FS
QU C Book 19 Dat a Needs

' 97 Updat e

30321 30328 C 4.5 1/ 15/ 97 Hot Pond Screening, Draft Method
QU C Book 23

' 98 Update

30329 30334 Cc 4.5 1/ 30/ 97 Meeting Mnutes: Eagle River Flats

QU- C Book 23
' 98 Update

Technol ogy Screeni ng

Nat ur al

Revi ew comrent s.

Resour ces Damage Assessnent Pl an.

Presents an outline of dates for docunents to be
prepared by CH2M H I1. Presents data gaps in the FS.

Summary of current

informati on avail abl e and

remai ni ng data needed for researchers and principal

i nvestigators.

Aul

C

Di scussion of a nmethod for identifying the hot areas and
ponds at Eagle River Flats.

A nmenor andum presenting the minutes froma January
22, 1997, meeting to discuss the results of the Eagle
Ri ver Flats technol ogy screening for the upcom ng draft



Fort R chardson, Alaska Adnministrative Record Index Update for 1998

Page Nunbers J Cat No Dat e Title

30335 30337
QU- C Book 23
' 98 Update

30338 30347
QU C Book 23
' 98 Updat e

30348 30395
QU C Book 23
' 98 Update

30396 30396
QU C Book 23
' 98 Updat e

30397 30397
QU C Book 23
' 98 Update

25413 25414
QU C Book 19
' 97 Update

C

4.

4.

4,

5.

5.

5

5

5

5

5

.1

5/ 27/ 97

5/ 30/ 97

10/ 15/ 97

3/ 11/ 97

3/ 28/ 97

3/ 15/ 96

Comments, ERF Draft FS, April 1997

Comments, QU C Draft FS

Response to Comments on Draft
Proposed Plan, QUJ-C

Revi ew of Deci si on Docunent, Eagle
River Flats

Revi ew and Comrents to Draft
Deci si on Docunent

Menor andum of Agr eenent

Bet ween the USDA Ani mal Damage
Control, Aninal and Plant Health
I nspection Service and the USAED
Al aska

Abst ract

EPA comments on the draft FS for Eagle River Flats.

Revi ew comrent s.

A response to coments presented by EPA, CRREL,
CHPPM USFWS, ADFG and USAED Al aska. The
original cooments are attached.

Comrents on the deci sion docunment for Eagle River
Fl at s' Raci ne | sl and Pond. CHPPM has no comments
and concurs with the renedial action.

Revi ew comrents on the Draft Decision Docunent for
Eagl e River Flats' Racine |sland Pond.

USAED Al aska entered an MOA to acquire waterfow
nmortality reduction services.



Fort Ri chardson,

Page Nunbers

25415 25415
QU C Book 19
' 97 Update

12482 12485
QU C Book 15

12486 12488
QU- C Book 15

12489 12492
QU C book 15

12493 12496
QU- C Book 15

12497 12498
QU C Book 15

a

C

Cat

Adm ni strative Record Index Update for 1998

9.0

10.6

10.6

10.6

10.6

10.6

No

Dat e

12/ 16/ 96

10/ 5/ 88

1/ 30/ 89

7/ 31/ 89

2/ 6/ 90

6/ 29/ 90

Title

Revi ew of Draft Natural Resources
Appr ai sal of Damage on ERF, July
1996

Current Status of Eagle River Flats
Current Status of Eagle River Flats
Waterfow | nvestigation

Current Status of Eagle River Flats

I nvestigation

Update on Eagle River Flats/Poleline
Road Contami nated Site Studies

Eagle River Flats Waterfow
I nvestigation Update

Abst r act

Revi ew comment s

Description of current, past, and planned activities fol
the Eagle River Flats investigation.

Summary of progress, action taken, and action required
for Eagle River Flats investigations.

Presents the status of the 1989 Eagle River Flats
waterfow nortality investigation and lists actions tak
and required.

Summary of progress, action taken, and action required

for Eagle River Flats FY89 investigations.

Revi ew and update of the waterfow investigation at
Eagl e River Flats.



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998
Page Nunbers QU Cat No Dat e Title

12499 12500 Cc 10. 6 11/5/90 Eagle River Flats Vaterfow
QU C Book 15 I nvestigation, Fact Sheet

12501 12503 C 10.6 1/9/91 Eagl e River Flats Waterfow
QU C Book 15 I nvestigation

12504 12506 C 10.6 2/ 7/91 Eagl e River Flats Vaterfow
QU C Book 15 I nvestigation

06933 06935 C 10.6 2/21/91 Press Rel ease: Eagle River Flats
QU C Book 3 Report Rel eased

12481 12481 C 10.6 3/15/91 Fact Sheet: Eagle River Flats
QU C Book 15 Waterfow Mortality

12507 12508 C 10.6 3/21/91 Eagl e River Flats Study-Progress
QU C Book 15 Report

Abst r act

Fact sheet about the Eagle River Flats waterfow
investigation.

Revi ew of historical waterfow investigations at Eagle
Ri ver Fl ats.

Revi ew of historical waterfow investigations at Eagle
Ri ver Fl ats.

Cont ai ned as an appendi x to the EA for resunption of
firing in the Eagle River Flats Inpact Area. Release of
the results of the report, Waterfow Mortality in Eagle
River Flats, Al aska: The Role of Minitions Conpounds.

Information about waterfow nortality at Eagle River
Fl ats and investigations to date.

Assessnent of 1990 study and di scussi on about
resunption of firing at Eagle R ver Flats.

Aut hor

Edwi n
DEH

Wllial
DPW

Wllia
DPW

PAO

None G

WIllial
DPW



Fort Ri chardson,

Page Nunbers

06940
QU C

06898
Qs C

12509
Qs C

12511
au-C

12513
Qs C

12515
au-C

06944
Book 3

06898
Book 2

12510
Book 15

12512
book 15

12514
Book 15

12515
Book 15

QU Cat No Dat e
C 10.6 9/25/91
Cc 10.6 11/12/91
C 10.6 12/19/91
Cc 10.6  1/3/92
C 10.6  1/9/92
C 10.6  5/13/92

Al aska Administrative Record I ndex Update for 1998

Title

Press Rel ease; Eagle River Flats
St udi es Conti nue

Notice of Availability and Public
Conmment Peri od

Eagle River Flats Update

Press Rel ease; FONS|I Signed, Firing
Resurmes on Eagle River Flats
Fl ats.

Press Rel ease:
Resul ts

Eagl e R ver Flats Test

Eagl e River Flats Update

Abst r act

Cont ai ned as an appendix to the EA for resunption of
firing in the Eagle River Flats Inpact Area; describes
earlier and ongoing investigation results at Eagle R ver
Fl at s.

A notice of the availability of the EA and FONSI for the
resunption of live-fire artillery and nortar training in
Eagle R ver Flats.

Surmmari zes 1991 fiel dwork, projections for 1992
fieldwork, and preparation of an EA to evaluate the
resunption of firing into Eagle R ver Flats.

Cener al
FONSI

i nformation concerning the signing of the
for the resunption of firing into Eagle River

Provides prelimnary results of test firing munitions in
Eagl e River Flats.

Brief summary of Arny actions and plans to date.



Fort Ri chardson,

Page Nunbers

12516 12516
QU- C Book 15

12517 12517
QU C Book 15

25416 25419
QU C Book 19
' 97 Updat e

12518 12518
QU C Book 15

18216 18239
FTR Book 1

18240 18241
FTR Book 1

QU Cat No Dat e

C 10.6  3/23/94
C 10.6  5/18/95
C 10.6  2/27/96
C 10.9  8/14/90
FTR 1.1 10/ 28/ 83
FTR 1.1 7/ 6/ 90

Al aska Administrative Record I ndex Update for 1998

Title

Eagle River Flats Vaterfow
Mortality

Fact Sheet: Wite phosphorus
Contami nation of Eagle River Flats,
Fort R chardson, Al aska

Fact Sheet: Eagle River Flats
Remedi ati on Proj ect

Letter from Senator Frank
Miur kowski Concerni ng Eagl e River
Flats

Eval uation of Solid Waste Di sposal
Practices, Fort R chardson and
Wai nwri ght, Al aska

DERP Program Revi ew, Arny
Installation Restoration Program
FTWD- 001, Ft. Richardson Landfill
Pl urre I nvestigation

Abst r act

Brief explanation of past, current, and future research at

Eagle R ver Flats.

Bri ef summary of historical findings at Eagle River
Fl ats.

A fact sheet presenting a brief history of waterfow
deaths at Eagle River Flats.

Letter from Senator Frank Mirkowski expressing
concern about contam nation at Eagle R ver Flats.

Eval uation of solid waste disposal practices and
facilities with regard to protection of environnental
quality and conpliance with current regul ations as they
relate to sanitary landfill permtting and groundwater
noni t ori ng.

Description, history, list of contaninants, node of
cl eanup, status, issues and concerns, mlestones, and
fund status of an unlined landfill at Fort Ri chardson.



Fort Ri chardson,

Page Nunbers

18242 18243
FTR Book 1

18244 18257
FTR Book 1

20281 20281
FTR Book 1

18258 18328
FTR Book 1

26984 27086
FTR Book 5
' 97 Update

18329 18336
FTR Book 1

QU Cat No

FTR

FTR

FTR

FTR

FTR

FTR

1.1

1.2

Dat e

7/ 6/ 90

1/ 15/ 92

7/ 14/ 92

4/ 8/ 94

11/ 6/ 96

7/ 8/ 93

Al aska Administrative Record I ndex Update for 1998

Title

DERP Program Revi ew, Arny
Installation Restoration Program
W\ D-008, All Fort Assessnent,
GV Monitoring, and All Wl
Installation

Installation Action Plan for Fort
Ri char dson

Closure of Solid Waste Landfill at Ft.

Ri char dson

Sanpl i ng and Anal ysis Pl an,
G oundwat er Monitoring, Fort
Ri chardson, Al aska

Final Landfill d osure Baseline

Study, June-July 1996

Fort Richardson Landfill, June 17,
1993 I nspection

Abstract
Description, history, list of contaninants, node of
cl eanup, status, issues and concerns, mlestones, and

fund status of the existing nonitoring wells at Fort
Ri char dson.

Revi ew of each QU s condition and funding.

Di scussion of current situation at the landfill.

Qutlines the procedures for chem cal contam nation
nmonitoring in the groundwater of Fort Richardson.

Anal ytical results of groundwater sanpling perforned
in June and July 1996

Summary of site conditions reported by ADEC after its
i nspection of the landfill.



Fort Ri chardson,

Page Nunbers
18337 18400
FTR Book 1

18401 18571
FTR Book 1

18572 18580
FTR Book 1

18581 18712
FTR Book 1

18713 18784
FTR Book 2

18785 18792
FTR Book 2

QU Cat No Dat e

Al aska Administrative Record I ndex Update for 1998

Title

FTR 1.2.3 2/15/90 Sanpling, Analysis, & Q¥ QC Pl an
for G oundwater Mnitoring at Fort
Ri chardson, Al aska

FTR 1.2.3 4/ 3/ 90 Fort Richardson Landfill Work Plan,
Part | & 11

FTR 1.2.4 12/ 1/ 89 Resul ts of Chem cal Anal yses, Fort
Ri chardson Landfill, G oundwater
Moni t ori ng

FTR 1.2.4 8/ 15/ 90 Draft of the Fort Richardson Landfill
Geophysi cal Surveys Report

FTR 1.2.4 6/28/91 Geotechnical Report for
G oundwat er Moni toring Network,
Fort R chardson, Al aska

FTR 1.2.4 8/13/91 Basewi de G oundwater Monitoring

Study and Landfill, Chenical QA
Dat a Report

Abst r act

Sanpling and data quality procedures to be used in the
assessnent of groundwater from existing supply wells,
nonitor wells, and piezoneters at Fort Ri chardson.

Met hods to be enpl oyed for conpletion of the Fort

Ri chardson | andfill hydrogeol ogi cal investigation;

i ncl udes the sanpling and analysis plan, site safety and
heal th plan, and subsurface exploration plan.

QA report and groundwater results, a report from
USAED Al aska, cool er receipts and chai n-of - cust ody
forns, and diskettes with all reported data for the
landfill wells at Fort Richardson.

The principal goal of the geophysical surveys is to help
sel ect the location and nunber of nonitoring wells

needed to efficiently characterize the groundwater in the
landfill area.

1990 chemical and hydrogeol ogi cal data fromtwo

sanpling events during spring and fall 1990.

Chem cal QA report for the Fort Richardson basew de
groundwat er study and | andfill data.



Fort Ri chardson,

Page Nunbers

18793 18947
FTR Book 2

18948 19118
FTR Book 2

19119 19128
FTR Book 2

19129 19197
FTR Book 2

19198 19330
FTR Book 3

19331 19484
FTR Book 3

QU Cat No

FTR

FTR

FTR

FTR

FTR

FTR

1.2.4

1.2.4

1.2.4

1.2.4

1.2.4

1.2.4

Dat e

2/ 20/ 92

7/ 16/ 92

1/ 27/ 93

4/ 15/ 94

7119/ 94

5/ 15/ 95

Al aska Administrative Record I ndex Update for 1998

Title

Fort R chardson Landfill Report

Geot echni cal Report for
G oundwat er Moni toring NetworKk,
Fort R chardson, Al aska

Fort R chardson and Fort Geely
G oundwat er Monitoring Wl l
Net wor k Sanpling Results

Geot echni cal Report for
G oundwat er Moni toring NetworKk,
Fort R chardson, Al aska

Cheni cal Data Report, G oundwater
Study (Spring 1994)

Fi nal Addendumto the Fort
Ri chardson Landfill Report,
Anchor age, Al aska

Abst r act

An investigation and report on the hydrogeol ogy of, and
| eaching from the landfill at Fort Richardson.

1991 chemical and hydrogeol ogi cal data fromtwo
sanpling events in May and Novenber 1991.

Resul ts of groundwater sanpling conducted at Fort
Ri chardson in Cctober and November 1992.

Nunber and state of groundwater wells present at Fort
Ri chardson in 1994 and recommendati ons for new
wel l's; boring | ogs are provided.

Results of a groundwater quality investigation for Fort
Ri char dson.

As a result of the reconmendations presented in the
1992 Fort Richardson landfill report, USAED A aska
directs E & E to sanple, log, and nonitor the
installation of three additional nonitoring wells at the
Fort Richardson landfill and to conplete a report
docunenting the activities.



Fort Ri chardson,

Page Nunbers

19485 19508
FTR Book 3

19509 19564
FTR Book 3

19565 19595
FTR Book 3

19596 19635
FTR Book 3

19636 19717
FTR Book 3

27087 27341
FTR Book 5
' 97 Update

QU Cat No

FTR

FTR

FTR

FTR

FTR

FTR

1.4.2

1.4.2

2.1. 4

3.1.3

3.1.3

Dat e

10/ 9/ 90

10/ 9/ 90

10/ 9/ 90

1/ 15/ 94

4/ 15/ 95

4/ 18/ 96

Al aska Administrative Record I ndex Update for 1998

Title

Fi nal Phase, Results of the Analysis
of Solid Waste Sanpl es, Hazardous
Waste Study No. 37-26-0474-91

Phase |, Results of the Analysis of
Solid Waste Sanpl es, Hazardous
Waste Study No. 37-26-0474-91

Phase Il, Results of the Analysis of
Solid Waste Sanpl es, Hazardous
Waste Study No. 37-26-0474-91

Sanpl i ng Report for G oundwater

Moni toring Network at Fort
Ri chardson, Al aska

Areawi de Community Rel ations

Pl an, Fort Richardson, Anchorage,

Al aska

Fi nal Environmental Staging Facility
Wrk Plan, Fort R chardson, Al aska

Abst r act

Summary of the sanpling and anal ysis of nore than
200 containers of potentially hazardous waste | ocated at
four sites on Fort Richardson.

Summary or the sanpling and anal ysis of nore than
200 containers of potentially hazardous waste | ocated at
four sites on Fort R chardson.

Summary of the sanpling and anal ysis of nore than
200 containers of potentially hazardous waste | ocated at
four sites on Fort Richardson.

Summari zes new groundwat er data collected fromthe
nonitoring well network on the nain contai nment as
well as water supply wells |ocated on various training
ranges.

Identifies current issues of conmunity concern
regardi ng known and potential contam nation at Fort
Ri chardson and i ncludes proposals for comunity

i nvol venent activities to address these concerns.

The work plan describes the design and operation of a
contractor staging facility for support of environmental
i nvestigations and restoration at Fort Richardson. The
proposed facility includes an equi pnent

decontam nation area and a liquid | DWtreat nent

system



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998

Page Nunbers QU Cat No
31293 31319 FTR 3.1.3
FTR Book 8
' 98 Update
19718 19731 FTR 3.1.4
FTR Book 4
19732 19744 FTR 3.1.4
FTR Book 4
19751 19751 FTR 3.1.4
FTR Book 4
19752 19763 FTR 3.1.4
FTR Book 4
19746 19750 FTR 3.1.4

FTR Book 4

Dat e

9/ 23/ 97

7116/ 92

4/ 15/ 94

5/ 10/ 94

6/ 15/ 94

9/ 15/ 94

Title

Wrk Plan and Site Safety and
Health Pl an, Fort Ri chardson
Met hane Gas Survey

G oundwat er Monitoring Network,
Fort R chardson

Installation Restoration Program
FY94 Second Quarter Update

Conpl i ance of Contai nerized Purge
Water with AWNU Di schar ge
Limtations

Installation Restoration Program
FY94, Fourth Quarter Update

Installation Restoration Program
FY94 Third Quarter Update

Abst r act

A work plan to performa methane gas survey to neet

the requirenents of the landfill closure plan. A general
overvi ew of known site conditions, a description of the
sanpl i ng equi pnent and nethods to be used, and a
description of the survey approach are presented.

As part of the Fort Richardson basew de groundwat er
nmoni tori ng program begun in 1990, groundwater

sanpl es are col |l ected and anal yzed twice a year; this
report summarizes the 1991 dat a,

I ncl udes FY94 second quarter updates for the QU A
Rl / FS managenent plan, OUJ D, groundwater

nmoni toring, Poleline Road D sposal Area, and Eagle
Ri ver Flats |npact Area.

Cont ai neri zed purge water resulting fromthe fall 1991
groundwat er study is cleared for disposal in the Fort
Ri chardson sewer systemw thout violating the Fort's
Anchorage Water and Waste Water Uility permt.

Proj ect summaries for each QU at Fort Richardson.

I ncludes FY94 third quarter updates for the Poleline
Road D sposal Area, USTs, and Eagle River Flats.



Fort Ri chardson,

Page Nunbers

19764 19769
FTR Book 4

19770 19782
FTR Book 4

19783 19845
FTR Book 4

19846 20036
FTR Book 4

27342 27463
FTR Book 6
' 97 Update

31320 31359
FTR Book 8
' 98 Update

QU Cat No

FTR

FTR

FTR

FTR

FTR

FTR

3.1. 4

3.1.4

3.1.4

3.1.4

3.1. 4

3.1. 4

Dat e

12/ 15/ 94

6/ 15/ 95

10/ 15/ 95

11/ 15/ 95

4/ 1/ 96

5/ 15/ 97

Al aska Administrative Record I ndex Update for 1998

Title

Installation Restoration Program
FY94 Third Quarter Update

Installation Restoration Program
FY95 Second Quarter Update

Draft Background Data Anal ysis
Report

Chemi cal
Study, Fall

Data Report, G oundwater
1994 and Spring 1995

Fi nal Background Data Anal ysis
Report, Fort Richardson, Al aska

Landfill dosure Study, Fort
Ri chardson, Al aska

Abst r act

I ncludes FY94 third quarter updates for the QU A
R/ FS managemnent plan, OU D groundwat er

noni toring, Poleline Road D sposal Area, and Eagle
River Flats |npact Area.

I ncl udes FY94 second quarter updates for the QU A
managenent pl an, OU-D groundwat er nonitoring,

Pol el i ne Road D sposal Area, and Eagle River Flats
| npact Area.

A study perforned to determ ne the background
concentrations of various chemcals at Fort Richardson,
using previously existing data for soil and groundwater.

Data results fromtwo sanpling events conducted to
conti nue a basew de groundwater quality study.

An anal ysis of analytical data at Fort R chardson to
det erm ne background | evel s of various inorganic
conmpounds and pesticides in soil and groundwater.

Presents anal ytical results for groundwater sanpling
perforned by the Technical Engineering Section of

USAED Al aska. Water sanples were collected from

nine of 13 monitoring wells located around the landfill.



Fort Ri chardson, Al aska Administrative Record I ndex Update for 1998

Page Nunbers QU Cat No Dat e Title Abst r act

31360 31371 FTR 3.1.4 12/15/97 Installation Restoration Program Presents a summary of environnental restoration

FTR Book 8 FY97 Fourth Quarter Update projects at Fort Richardson.

' 98 Update

20037 20037 FTR 3.1.5 11/16/95 Comments, Background Data Comment s on the background data anal ysis report.
FTR Book 4 Anal ysi s Report, Cctober 1995

20038 20041 FTR 3.1.5 12/ 7/95 Comments on the Background Study Comment s on the background data anal ysis report.
FTR Book 4 for Fort R chardson

27464 27476 FTR 3.1.5 1/ 1/ 97 Installation Restoration Program FY Includes FY96 third and fourth quarter updates for QU
FTR Book 6 96, Third and Fourth Quarter Updates A OJB, QUJC and QUJD, UST; and conmmunity

' 97 Updat e rel ations plan,

27477 27841 FTR 3.2 2/ 1/ 96 Geot echni cal Report for A study to provide additional information and

FTR Book 6 G oundwat er Moni toring Network, under st andi ng of the groundwater regime at Fort

' 97 Updat e Fort R chardson, Al aska R char dson.

27842 28204 FTR 3.2 5/ 10/ 96 Chem cal Data Report, G oundwater Presents sanple results for 60 wells sanpled during
FTR Book 6 Study, Fall 1995, Fort Ri chardson, Cct ober 1995 as part of the biannual postw de

' 97 Update Al aska gr oundwat er st udy,



Fort Richardson, Al aska
Page Nunbers QU Cat No Dat e
28205 28212 FTR 3.3

FTR Book 7
' 97 Update

5/ 23/ 96

28213 28242 FTR
FTR Book 7
' 97 Update

4.3 12/ 24/ 96

20042 20066 FTR 6.1
FTR Book 4

3/ 28/ 94

20067 20144 FTR
FTR Book 4

7.4 12/20/94

20145 20152 FTR 8.1
FTR Book 4

2/ 1/ 95

28243 28272 FTR 8.1
FTR Book 7
' 97 Update

7/ 23/ 96

Admi ni strative Record Index Update for 1998

Title

Menor andum Fi nal Backgr ound
Dat a Anal ysis Report, Fort
R chardson, Al aska

Draft Approach Docunent, Postw de
Ri sk Assessment

Fort Ri chardson Environnental
Rest orati on Agreenent

Federal Facility Agreement Under
CERCLA

ATSDR Site Summary and Site
Ranki ng

Public Health Assessnent for Fort
Ri chardson, CERCLIS No.
AK6214522157

Abst ract

M nor errors were found on a few pages of the final
Background Data Anal ysis Report, Fort Richardson,

Al aska. The errata sheets have the correct information
and shoul d be included in the report.

Presents a proposed net hodol ogy for generating a
basew de RA based on RAs conducted for all OJs and

sites addressed under the Federal Facilities Agreenent.

Execut ed Two-Party Agreenent between the Arny and
ADEC.

Presents the EPA requirements for hazardous waste site
i nvestigation and remedi ation work to be conpleted at

ATSDR site summary and site ranking for Fort
Ri char dson.

A Public health assessnent was conducted for each site
within each QU. The public health assessnent

conpl i es and anal yzes rel evant heal th and
environnental data, comunity health concerns, and
cont am nant exposure pat hways.

Aut hor

El ai ne
USAED .

Army

Breck -
Al aska

Dean ||
EPA

Sandr a
PHS

Max Ha
Arny T



Fort Ri chardson,
Page Nunbers QU

20153 20154 FTR
FTR Book 4

20159 20161 FTR
FTR Book 4

20155 20155 FTR
FTR Book 4

20156 20158 FTR
FTR Book 4

20162 20162 FTR
FTR Book 4

20166 20166 FTR
FTR Book 4

Al aska

Cat No Dat e

10.0 7/13/95
10.1 3/3/95
10.1 9/21/95

10.1 10/10/95

10.2 10/ 25/94

10.3 5/15/94

Admi ni strative Record Index Update for 1998

Title

Adm ni strative Record Review
Meeting M nutes

Comments, Community Rel ations
Pl an, Fort Richardson
Comments, Adm nistrative Record

Conment's, Adm nistrative Record

Fort R chardson Comunity

Rel ati ons Pl an Interview Questions,

Draft

National Priorities List, Fort
Ri chardson, Anchorage, Al aska

Abst ract

Meet i ng mi nutes concerning the approach for the

adm ni strative record for Fort

Revi ew comments on the Fort Richardson community

rel ations plan.

Ri char dson.

ADEC conment s concer ni ng docunents in the

adm ni strative record for Fort

Ri char dson.

EPA comment s concerni ng docunents in the

admi ni strative record.

Interview questions for the public regarding the
CERCLA/ Superfund process at Fort Richardson.

Brief summary of proposed sites for the NPL.



Fort Ri chardson,
Page Nunbers QU

20170 20259 FTR
FTR Book 4

28280 28357
FTR Book 7
' 97 Update

FTR

31372 31448
FTR Book 8
' 98 Update

FTR

31449 31465
FTR Book 8
' 98 Updat e

FTR

31466 31482
FTR Book 8
' 98 Update

FTR

20163 20165
FTR Book 4

FTR

Al aska

Cat No Dat e

10.4 7/15/95
10.4  3/14/96
10.4  3/19/97
10.4 10/9/97

10. 4 11/19/97

10.6 6/18/93

Adm ni strative Record I ndex Update for
Title

Summary Report of the Fort

Ri chardon I nformati on Meeting
Hel d June 29, 1995, Anchorage,
Al aska

Sumary Report, Fort R chardson
Public Meeting, March 14, 1996,
Anchor age, Al aska

Meeting Mnutes, Fort Richardson
Restorati on Advi sory Board Public
I nformati on Meeting

Restorati on Advi sory Board Meeting
M nut es

Draft Meeting M nutes from Cctober
9, 1997 Restoration Advisory Board
Meeti ng.

EPA News: National Priorities List
Pr oposal

1998
Abst r act

Sunmmary of the public nmeeting regarding the status of
environmental cleanup at Fort R chardson.

Sumari zes the March 14, 1996, public neeting to
informcitizens of Anchorage and Fort Ri chardson
about the progress at the four OQUs at Fort Richardson.

Meeting minutes and support documents froma March
19, 1997 public neeting held at Russian Jack Chal et.

M nutes fromthe Cctober 9, 1997, neeting of the Fort
Ri chardson Restoration Advi sory Board.

Contai ns neeting mnutes and ot her docunentation
fromthe COctober 9, 1997, Restoration Advisory Board
nmeeting conducted at the Russian Jack Chal et.

Press rel ease reporting the proposal
on the NPL.

of Fort Richardson



Fort Ri chardson,
Page Nunbers QU

20260 20263 FTR
FTR Book 4

20167 20167
FTR Book 4

FTR

20168 20168
FTR Book 4

FTR

20169 20169
FTR Book 4

FTR

20264 20264
FTR Book 4

FTR

20265 20272
FTR Book 4

FTR

Al aska

Cat No Dat e

10.6 6/ 1/ 94

10. 6 6/ 1/ 94

10.6 10/30/94

10.6 6/ 5/ 95
10.6 6/ 6/ 95
10.6  6/15/95

Adm ni strative Record I ndex Update for
Title

Draft Press Rel ease: Fort Richardson
on the National Priorities List

EPA News Rel ease: Fort Richardson
on the National Priorities List

Fort R chardson Schedul e for
Superfund | nvestigation

Public Meeting Notice for Fort
Ri chardson, in Environnental
Rest orati on News

Fort R chardson Public Meeting

Envi ronnent al
Vol. 1, No. 1

Rest orati on News,

1998

Abst ract

Fort R chardson is placed on the NPL.

Fort Richardson is placed on the NPL.

Li st of QUs and due dates for associated RI/FS

managenent pl ans.

Public neeting notice for Fort R chardson.

Background, action taken, and action required for a
public neeting to describe the Fort Richardson Federal
Facilities Agreenent.

Revi ew of the Superfund process at Fort Ri chardson
and announcenent of the public neeting.



Fort Ri chardson,

Page Nunbers QU

20273 20280
FTR Book 4

31483 31488
FTR Book 8
' 98 Update

28273 28273
FTR Book 7
' 97 Update

31489 31492
FTR Book 8
' 98 Update

28274 28274
FTR Book 7
' 97 Update

28275 28278
FTR Book 7
' 97 Updat e

FTR

FTR

FTR

FTR

FTR

FTR

Al aska

Cat No Dat e

10.6 10/15/95

10.6  1/15/96

10.6 4/ 1/ 96

10.6  4/15/96

10. 6 5/ 1/ 96

10.6 7/ 1/ 96

Adm ni strative Record I ndex Update for

Title

Envi ronnent al Restorati on News,
Vol. 1, No. 2

Envi ronmental Restoration News,
Vol. 2, No. 1

Public Notice, Establishnment of
Adm ni strative Record

Envi ronnent al Restoration News,
Vol. 2, No. 2

Public Notice: Public Health
Assessnent for Fort Richardson

Envi ronnent al Restorati on News,
Vol. 2, No. 3

1998

Abst r act

Provi des the status of the OUs, and di scusses the June
29, 1995, public meeting and renedi ation technol ogi es.

Thi s docunent provides an update on QU A QU B,
QU C, and QU D. Includes a questionnaire to
determ ne public interest regarding fornmation of a
Restorati on Advisory Board. Defines what a PSE is.

The notice announces the establishnent of the Fort
Ri chardson adm ni strative record at Fort Richardson
and the information repositories.

Thi s docunent provi des an update on QU A QU B,

QU C, and OU-D. Presents results of the Restoration
Advi sory Board questionnaire. Al so discusses the Fort
Ri chardson background data anal ysis study: the UST
restoration conpliance agreenent; and information
about a public neeting on March 14, 1997, at the
Russi an Jack Chal et.

The noti ce announces availability of the public health
assessnent for Fort R chardson as conpleted by the
ATSDR.

Thi s docunent provides an update on the Restoration
Advi sory Board and informati on about the Two-Party
Agreement sites at Fort Richardson. A so, explains the
Super fund process and provi des updates on O A OJ

B, Q4 C and QU D.



Fort R chardson, Al aska Admi ni strative Record Index Update for 1998

Page Nunbers QU Cat No Dat e Title Abst r act
28279 28279 FTR 10.6  9/22/96 Public Notice: Fort Richardson The Arny invites the public to participate in the

FTR Book 7 Advi sory Board Menbership deci si on- maki ng process for the environnmental cleanup
' 97 Update of Fort Richardson by conpleting and mailing

Restoration Advisory Board interest fornms. Al nanes
received will be added to the Fort R chardson
Restoration Advi sory Board mailing list.

31493 31496 FTR 10.6 10/15/96 Envi ronnent al Restorati on News, Thi s docurment provides an update on QU A QU B,

FTR Book 8 Vol. 2, No. 4 QU C, QU4 D, and the Restoration Advisory Board.

' 98 Updat e

31497 31500 FTR 10.6 3/7/97 Fact Sheet: Establishnent of An information packet to invite the Fort Richardson and
FTR Book 8 Restorati on Advi sory Board Anchorage comunities to participate in the decision-

' 98 Updat e maki ng process during environnental investigation and

cleanup activities at Fort Richardson.

31501 31506 FTR 10.6 3/ 15/ 97 Envi ronnent al Restorati on News, Thi s docunment provides an update on QU A QU B,
FTR Book 8 Vol. 3, No. 4 QU C, and OU-D, and information about a public
' 98 Update neeting on January 29, 1997, at the Russian Jack

Chal et. Al so defines the Superfund process and what a
proposed plan is.

31507 31510 FTR 10.6  3/19/97 Public Notice: Establishment of a Public notice placed in the Anchorage Daily News and
FTR Book 8 Restorati on Advi sory Board Al aska Star concerning a public neeting to establish a
' 98 Updat e Rest oration Advi sory Board.

31511 31514 FTR 10.6  9/15/97 Envi ronment al Restoration News, Thi s docunment provides an update on the Restoration
FTR Book 8 Vol. 3, No. 2 Advi sory Board and i nformati on about a public neeting
' 98 Update on March 19, 1997, at the Russian Jack Chalet. Al so

defines the Superfund process and provi des updates on
O+ A Q4B QUC and QU D

31515 31515 FTR 10.6 10/ 4/ 97 You Are Invited to D scuss Fort A public notice that appeared in the Anchorage Daily
FTR Book 8 Ri chardson Environnental Cd eanup News inviting the public to a Restoration Advisory
' 98 Updat e | ssues Board neeting at the Russian Jack Chal et on Thursday,

Cct ober 9, 1997.



Appendi x B
Responsi veness Summary

Overvi ew

The U.S. Arny Alaska (Arny), U S. Environnental Protection Agency (EPA), and Al aska
Departnment of Environnmental Conservation (ADEC, collectively referred to as the Agenci es,
distributed a Proposed Plan for renedial action at Qperable Unit C (QU-C, Fort

Ri chardson, Al aska. OU-C consists of two source areas: the Eagle River Flats (ERF), an
ordnance inpact area, and the fornmer Open Burning/ Qpen Detonation (OB CD) Pad

The Proposed Plan identified the preferred renedial alternative for ERF. No cl eanup action
was recommended for the forner OB/ CD Pad. Institutional controls that control access to
the OB/CD Pad will continue. The najor conponents of the renedial alternative for ERF are
as follows:

Treat nent of white phosphorus-contam nated sedi nent by draining ponds with punps and
allowing sedinents to dry and the white phosphorus to sublinmate and oxi di ze

Application of cap-and-fill nmaterial to areas of ponds that do not drain and dry
sufficiently to enabl e the white phosphorus to sublinate and oxidi ze

Long-termnonitoring of waterfow use, waterfow nortality, and white phosphorus in
sedi ment

Sitewide institutional controls

Four witten coments and one verbal comment about the Proposed Plan for QU C were
recei ved during the public comment period. The comments consisted of fromone to severa
specific questions or statenents fromeach commenter. The comments are summari zed and
presented in this Responsiveness Summary.

Backgr ound of Comunity | nvol venent

The public was encouraged to participate in selection of the final renedy for QU C during
a public comrent period fromFebruary 5 to March 6, 1998. The Proposed Plan for d eanup
Action at Qperable Unit C Fort Richardson, Al aska, presents four options considered by
the Agencies to address contami nation in sedinents at ERF. The Proposed Plan was rel eased
to the public on February 4, and copies were sent to all known interested parties,
including elected officials and concerned citizens. Informati onal Fact Sheets, prepared
quarterly since July 1995, provided information about the Arny's entire cleanup program at
Fort Richardson and were mailed to the addresses on the sane nailing |ist.

The Proposed Pl an summari zes avail abl e i nformati on about QU C. Additional infornmation was
placed into three information repositories: the University of A aska Anchorage Consortium
Li brary, Al aska Resources Library, and Fort R chardson Post Library. An Adm nistrative
Record, including all items placed into the infornmation repositories and other docunents
used in the selection of the renedial action, was established in Building 724 on Fort

Ri chardson. The public was encouraged to inspect materials available in the Adm nistrative
Record and the informati on repositories during business hours

Interested citizens were invited to comment on the Proposed Plan and the renedy sel ection
process by nmailing comrents to the Fort R chardson project nmanager, by calling a toll-free
t el ephone nunber to record a comment, or by attending and commenting at a public neeting



conducted on February 12, 1998 at the Russian Jack Springs Chalet in Anchorage. The
proceedi ngs of the meeting were recorded by a court reporter, and the transcript becane a
part of the Admi nistrative Record for QU-C

Basewi de community relations activities conducted for Fort Richardson, which include QU C,
have consi sted of the followi ng:

Conmmuni

Decenber 1994--comunity interviews with local officials and interested parties
April 1995--preparation of the Community Rel ations Pl an

June 1995--distribution of an informati onal Fact Sheet covering all QU s at Fort
Ri char dson

June 29, 1995--an infornational public neeting covering all OUs

Qct ober 1995--distribution of an informati onal Fact Sheet covering all OUs at Fort
Ri char dson

January 1996--distribution of an informational Fact Sheet covering all OJs at Fort
Ri char dson

Mar ch 1996- - est abl i shment of informational repositories at the University of Al aska
Anchorage ConsortiumLibrary, Al aska Resources Library, Fort R chardson Post
Li brary, and Admi nistrative Record at Building 724 on Fort Richardson

March 14, 1996--an informational public meeting covering all QUs

April 1996--distribution of an informational Fact Sheet covering all QU at Fort
Ri char dson

July 1996--distribution of an informati onal Fact Sheet covering all OJs at Fort
Ri char dson

Qct ober 1996--distribution of an informati onal Fact Sheet covering all OUs at Fort
Ri char dson

March 1997--distribution of a Fact Sheet soliciting interest fromthe community for
the formati on of a Restoration Advisory Board (RAB) to support Fort Richardson

Sept enber 1997--distribution of an informational Fact Sheet covering all OJs at Fort
Ri char dson

Cctober 1997--first Fort Richardson RAB neeting convened
February 1998--second Fort Richardson RAB neeting convened
ty relations activities specifically conducted for OJ C included the follow ng:

February 8, 9,10, 11, and 12, 1998-di splay advertisenent announcing the public
commrent period and public neeting in the Anchorage Daily News

February 5, 1998-di spl ay adverti sement announcing the public comrent period and
public neeting in the A aska Star



February 5, 1998-distribution of the Proposed Plan for final renedial action at QJC

February 5 to March 6, 1998-30-day public coment period for final renmedial action
at QU-C

February 5 to March 6, 1998-availability of a toll-free nunber for citizens to
provi de comments during the public comment period. The toll-free nunber was
advertised in the Proposed Plan and the newspaper display advertisenment that
announced the public review period.

February 12, 1998-public neeting at the Russian Jack Springs Chalet to provide
information, a forumfor questions and answers, and an opportunity for public
comment about QU C

Summary of Comments Received During the Public Comrent Period and Agency Responses

Verbal Comment fromthe Public Meeting

Comment: My nane is John Schoen and |I'mrepresenting the Al aska Audubon Society. |
certainly commend the Arny for going ahead and trying to resolve this problem It's a very
serious problem And we support Alternative Tree with mninal capping and filling. In
other words, we would |like to see the wetlands and waterfow habitat naintained as nuch as
we can, as long as there's no poison out there in the environnent. But seens |ike
Alternative 3 is the best solution to us in terns of nmintaining habitat and getting rid
of the white phosphorus. So thanks for the good work. W'd like to see the effort continue
so that we can reduce the problemas best we can in the |ong run.

Response: The Agenci es appreciate input fromcomunity nenbers.

Comment: |'m George Matz, president of Anchorage Audubon Society. And just review ng the
material on this, it is trenmendously inportant work that they're doing.|l hope to see it
conti nue.

Response: The Agenci es appreciate input fromcomunity nenbers.

Witten Conmments

Comment: | [CGeorge Matz, Anchorage Audubon Society] was at the neeting |ast night and |
gave sone coments during the break commending Fort Rich for this effort.... One thing I
forgot to nention is that Anchorage Audubon endorses the Alternative 3 that you have in
your plan. It looks like the nost, not only effective in terns of rehabilitation but nost
cost effective. | just wanted to have that on the record.

Response: The Agenci es appreciate input fromcomunity nenbers.

Comment : W [the Anchorage Waterways Council, Eric Paule, President] are pleased to | earn
that the cleanup of the Eagle River Flats is proceeding. After review ng the Proposed Pl an
for Ceanup Action at Operable Unit C, Fort R chardson, Al aska we have the follow ng
questi ons:

Question 1: During the punping process utilized in Alternative 3, what is the possibility
that sone of the white phosphorus coul d become suspended in the water colum and be
transported to the punping | ocation?



Response: In the sediment and surface water at ERF, white phosphorus generally exists in
two sizes: smaller colloids (rnicrogramsized) and larger particles (mlligramsized).
Bot h sizes have persisted over tine in the sedinent. Laboratory and field experinents
indicate that the colloids are readily suspended, but there is no evidence that the | arger
particles can be resuspended or transported. The smaller colloids can renain suspended for
| ong periods (approxi mately 40 seconds), whereas the larger particles settle in |ess than
1 second. The larger particles are the ones of concern in relation to dabbling ducks and

| et hal white phosphorus doses. More information regarding the fate and transport of white
phosphorus is provided in Section 5.4 of the May 1997 Operable Unit C Final Renedial
Investigation (R) Report.

Question 2: In the docunentation, it is not clear where the pond water will end up; please
clarify.

Response: Punped water will be transported from white phosphorus-contani nated ponds to

nei ghboring gullies through an 8-inch, a 10-inch, or a 12-inch pipeline. These gullies
feed to the Eagle River, which leads to the Knik Arm More information about Alternative 3
is presented in Appendi x C of the Septenber 1997 (perable Unit C Final Feasibility Study
(FS) Report. Item zed conponents are listed in the cost estimate (Appendix E of that
report).

Question 3: Wiere has the AquaBl ok Tm been used before and with what success rate?

Response: The use of AquaBl ok TMas a cap for contam nated pond bottons has been eval uated
first by bench-scale testing (1993) and then by treatability testing (1l-acre in 1994) at
ERF. Results show that AquaBlok TMwill not destroy habitat, but it may alter it.
Applications of AquaBlok TMwill be linmted to deeper portions of ponds. The feeding

habi tat represented by the covered bottom sedinents will be reduced until habitat is
reestabl i shed. Sedi nmentation and plant establishnment of the top of the AquaBl ok TM are
expected to restore these areas for waterfow feeding; however, the pond depth will be
permanently altered. It has been denonstrated that within 1 year of initial application,
vegetative growh over the barrier becones lush and is inhibited only in areas where the
AquaBl ok TM was the thickest. Fish and invertebrates al so were observed in ponded areas
treated with AquaBl ok TM The new vegetation provi des areas where waterfow can hide or
loaf Additional information about the perfornmance of AquaBl ok TM at ERF can be found in
Appendi x C of the Septenber 1997 final FS report. In addition, it has been reported that,
on a separate project, AquaBl ok TMwas planned for use in covering a section of the Qttawa
Ri ver to prevent polychlorinated bi phenyls fromflow ng into Lake Erie.

Question 4: Has AquaBl ok TM been used in cold regi ons before?
Response: Yes, as nentioned in the previous response, AquaBl ok TM has been tested at ERF.

lce-plucking is a concern in areas close to Eagle R ver. However, none of the contam nated
ponds that nmay be capped and filled are located close to the river.



Question 5: The docunentation does not specify the thickness of AquaBl ok TM barri er;
pl ease clarify.

Response: Approxinmately 5 to 10 centineters (cm of AquaBlok TMw Il be applied. The
material is expected to swell to 20 to 30 cm Changes in AquaBl ok TM thi ckness through
tine (of material installed in 1994) are as foll ows:

1994 1995 1996
Center of AquaBl ok Tm drop approx. 30 cm 20.3 cm 20.0 cm
Level ground 6.2 cm 5.2 cm 9.8 cm
Craters 16.0 cm 14.5 cm 7.4 cm

The thi ckness of AquaBl ok TM decreases over tine in the craters as the material sloughs
fromthe sides of the craters. A thicker |ayer of AquaBl ok TM nay be applied over craters.
Areas with craters will be closely nonitored. More detailed information is provided in
Appendi x C of the Septenber 1997 final FS report.

Question 6: If the AquaBl ok TM material supports vegetative growh, over tinme, would the
integrity of the barrier be conprom sed? Wiat is the life span of the barrier?

Response: The reestablishment of vegetative habitat will inprove the barrier effectiveness
of the naterial. The prinmary intent of AquaBlok TMis to prevent waterfow fromfeeding in
contam nated sedinent. Therefore, the barrier is not intended to be hydraulically

i nperneabl e. The AquaBl ok TMinstalled in 1994 is still performng to specifications.
Through tinme, the perfornmance of the cover material is expected to continue to inprove
with vegetative regrowth and sedi nentati on.

Question 7: If the AquaBlok TMw Il not be imediately available for revegetation, is a
thin | ayer of soil being considered to facilitate revegetation?

Response: Vegetation rebound is expected to occur within 1 to 2 years of application. A
thin layer of soil is not expected to be necessary to reestablish regrowh.

Question 8: Aternatives 1, 2, and 4 are the | east desirable renediati on nethods. W woul d
tend to agree with the docunentation that 1 and 2 would not be the nost proactive nethod
for renediating the problemand Alternative 4, pernmanent renoval of the duck habitat, is
not an acceptable option to AW

Response: The Agenci es appreciate input fromcomunity nenbers.
Question 9: In the docunentation, it is unclear if Alternative 3 will be carried out
consecutively or concurrently. If consecutively, would there be hazing on the ponds where

there is no renediation activity?

Response: Alternative 3 will likely be carried out consecutively. Therefore, hazing wll
be performed in contam nated areas that are awaiting treatnent.

The following five comments are from Al aska Conmunity Action on Toxics, a project of the
Al aska Conservation Foundati on, Panela MIler, Project Drector.



Comment 1: W are concerned about the |evel of danage and alteration of the Eagle River
flats wetlands caused by past and present detonation and burning of nunitions within and
around the salt narsh and riparian habitat. The Eagle River riparian zone and delta are
ecol ogically significant and sensitive areas that nmust not be subjected to further abuse
Muni ti ons and expl osives testing nust stop imediately to prevent additional danage and
di sruption of the hydrol ogy and ecol ogy of the Eagle River wetlands. Conputer sinmulations
shoul d be used instead of testing in such a fragile environnent, if weapons nust be
"tested."

Response: The issue bei ng addressed by this Proposed Plan is renedial action at QJC for
contam nation fromwhite phosphorus. Mlitary uses of the ERF Inpact Area not related to
remedi al actions for white phosphorus contam nation are not within the focus of this plan

Comment 2: The Arny should intensively focus on the hydrol ogi cal and ecol ogi ca
restoration of the Eagle River wetlands. The Arny should strive to remove UXQ spent

nmuni tions, and white phosphorus to mnimze continuing and | ong-term damage to the
environnent, wildlife, human health and safety. Wiile it is cormendabl e that the Arny has
ceased testing of white phosphorus in the Eagle River wetlands, all explosives testing
shoul d al so cease to prevent further environmental damage and hunman health and safety
hazar ds.

Response: The Arny is presenting renedial action methodol ogies in the Proposed Plan that
are |l east disruptive to the hydrol ogy and ecol ogy of the ecosystem Issues related to
mlitary uses of the ERF Inpact Area to fulfill its national security training mssion
that are not related to the renedial action for white phosphorus contamination are not
relevant to this plan

Commrent 3: W question the assertion in the Proposed Plan that sanpling during the R
"found that all contam nants identified at OB/OD Pad were at |evels | ow enough that
cleanup is not required." Recent studies denonstrate w despread contam nation from

muni tions at such bases as the Massachusetts MIlitary Reserve Canp Edwards, the Arny

G af enwohr Training Area in Germany, and Fallon NAS. Large quantities of heavy netals such
as | ead, copper, zinc, cadmum as well as arsenic were deposited within and around the
weapons ranges. At the G af enwohr Training Area, surface soils contam nated with heavy
netals had to be classified as hazardous waste (neasured through toxic characterization

| eachi ng procedures). The vegetation was contaminated with heavy nmetals. At other sites,
t oxi ¢ conponents of the expl osives/propellants contam nate ground and surface waters with
such chem cals as RDX, nitrobenzene, nitrotoluene, and trinitrobenzene. Qpen detonation
and burning could result in the fornmation of persistent and toxic chem cals such as

di oxins and furans. W are not convinced that an adequate sanpling program has been
undertaken which identifies the nature and extent of contam nation and exposure pat hways.

Response: An R sanpling programwas conducted in 1996 to estinmate the extent of

contami nation at OB/ CD Pad. The R considered the past use of OB/OD Pad related to the
specific types and anmounts of nunitions that were disposed, the length of tine the

di sposal occurred, and the physical features of the pad that would determne the fate and
transport of suspected contam nation. The R also included a risk assessnent that

consi dered the representativeness and validity of the sanples collected within the pad to
ensure they represented the current conditions at the site, both froma contam nation
perspective as well as froma geol ogi cal, hydrogeol ogi cal, and biol ogi cal perspective. A
di rect conparison of site-specific data needed for OB/ OD Pad with data needed at ot her
muni ti ons bases woul d not be helpful in determning site risks at OB/ CD Pad and future
action that may be needed, because of the differences in chemcals used, time period of
use, and the physical features of the site that determine the fate and transport of



suspected chemicals. Detailed informati on about detected concentrati ons and extent of
contami nation can be found in Section 6 of the May 1997 final R report.

Comment 4: Action should be taken to oxidize the white phosphorus and render it harnl ess
to waterfow . This should be done with as little danage to the hydrol ogy and ecol ogy of
the wetlands as possible. Alternative 3, with an enphasis on pond draining by punping
shoul d be used in lieu of additional breaching with explosives. W prefer that additiona
filling and capping be mnimzed to prevent further alteration to the habitat

Response: Wite phosphorus will oxidize and sublimate under Alternative 3 with little
darmage to the hydrol ogy and ecol ogy of the wetlands. No | arge-scal e pond breaching will be
conducted; only limted |ocalized explosives work will be perforned to inprove drai nage
bet ween ponds. Use of explosives is only anticipated in small areas to provide a place for
the punp to be | ocated

Comment 5: One alternative that the Arny has not explored in the Proposed Plan is

oxi dation through enhanced aeration, mcrobial activity, a workable form of

bi orenedi ati on. W& understand that the white phosphorus will not break down in an
anaerobi c environnent, but it mght be possible to enhance degradati on using a conbination
of aeration and oxidi zing bacteria. The EPA Profile on Wite Phosphorus states that

pol yphosphat es are hydrol yzed by water and soil m croorgani sns indi genous to the area

Response: The Arny has perforned several studies on enhanced sublination and oxidation
technol ogies. Air sparging was tested at a bench-scale |level to determ ne whether
introducing air into white phosphorus-contam nated sedi nent woul d oxi di ze white
phosphorus. Laboratory scale tests also were performed to deterni ne whether hydrogen
peroxi de coul d be used to oxidi ze white phosphorus. Both technol ogi es were rul ed out
because of |ow effectiveness as well as inplenentability and/or safety issues. A
field-scale test of enhanced bi odegradation with the use of sediment warm ng al so was

i npl enented. Al though sedinent tenperatures did increase, the increase was not sufficient
to overcome saturated conditions to foster white phosphorus sublimation

The following two comments are fromEl aine T. Swearingen

Comment 1: If | understand the proposal correctly, the ultimate goal is to | ose no nore
than 50 birds per year. CQurrently, 1000 birds are lost, and the plan is to spend upwards
of $6M $9. 2M over the next 15 years to save 950 birds. That puts a value on the birds of
$6. 3K-$9- 7K each. | find those figures |ludicrous. Over the next 15 years, hunters will
actually pay the state for the joy of shooting the birds, while the Federal governnent is
proposi ng spending severely restricted Federal dollars to save nany of the sane birds

Response: By using the assunptions presented in the Proposed Plan and in the above
comrent, the cost per duck under Alternative 3 over 15 years would be $421. Aternative 3
is estimated to cost approximately $6 nillion. 950 birds are estinmated to be saved per
year. The cost per duck decreases if one considers that renedial action objectives are
expected to be namintained for many years after the 20-year nonitoring tine frame. Over 50
years and 100 years, the costs per duck are $126 and $63, respectively.

Comment 2: | recomrend that signs posted on the Eagle River Flats read: "Don't eat what
you shoot on the Eagle River Flats." | would also submt to you that, should the Federa
governnent nove ahead with this proposal, a letter will go to the Fraud, Waste and Abuse
hotline. As a taxpayer, | deeply resent that a proposal of this type has reached the stage
it obviously has without sonme voice of reason saying, "enough!". Al though I appl aud
efforts to clean up the environment, | strongly feel that sinply having Federal fenced



dol l ars avail abl e does not suggest that those dollars nust be spent. | believe that there
should be a stated value to the taxpayer. | do not find a rational value stated in this
pr oposal

Response: The human health risk assessnent included an offsite hunter exposure scenario
and concluded that there is a very low risk to human health from consunption of

contam nated ducks. The low risk was due prinarily to the amount of white phosphorus
potentially contained in a harvested duck and the nunber of ducks that would need to be
consuned for a human to receive a harnful dose of white phosphorus. Al though hunting is
banned at Eagle River Flats, the risk assessnent acknow edged that ducks nay reside
tenporarily in the area prior to being hunted in other parts of Cook Inlet. The percentage
of ducks hunted in the Cook Inlet area that have resided in ERF is very snall, however
further reducing the likelihood of white phosphorus exposure to humans from eating
contam nated harvested duck. On the basis of hunting statistics conpiled by the A aska
Departnent of Fish and Gane and the risk assessnent results, the Agenci es concl uded that
war ni ng signs for consum ng ducks are not warranted.



Appendi x C
Basel i ne Cost Estinmates for Renmedial Alternatives, Qperable Unit C Source Area, Fort
Ri char dson

The followi ng cost estinate spread sheets are included in this appendix:

1 ERF-w de nonitoring and Alternative 2 costs (presented by pond group), pages G2 to
G 12

Alternative 3 (Preferred Alternative) costs, page G 13

Alternative 4 costs, page C 14

Alternative 5 costs, page C 15

Costs were based on assunptions presented in the Final Operable Unit C Feasibility Study,
as well as capital and operation and mai ntenance costs for treatability studies perforned
in 1996, 1997, and 1998.



A tabl e summarizing the cost estimates is provided bel ow

Cost Estimates for O eanup Action Alternatives

Locati on

Alternative 1-No Action
Alternative 2-Detailed
Moni t ori ng

Al ternative 3-Punping with
Capping and Filling

Al ternative 4-Breaching and
Punmpi ng wi th Cappi ng and
Filling

Al ternative 5-Capping and
Filling

Not es:

Average Annual O&M 1

Capi tal Cost Present Wrth
($000) ('$000)
0 0
150 286
251 272
2,064 353
2,694 174

1 &M = Qperation and nai nt enance

2 Present worth neans costs are expressed as U S. dollars in 1998. The anount

conpl ete the project over 20 years.

di scount rate of 5 percent

i s used.

The majority of these costs will

3 Costs include ERF-wi de | ong-term nonitoring.

20 Year Q&M
Present Worth 2
($000)
0
5,700

5,434

7,068

3,471

Total Cost-
20 Year &M 3
($000)

0
5, 850

5, 685

9, 132

6, 165

i ndi cates noni es needed in 1998 to

be used to achi eve the 5-year cleanup goal.



Cost Estimate
Eagle River Flats
Description

Annual &M Cost s
Tel enetry

Aerial bird popul ation surveys
Aerial bird popul ation survey of ERF
Aerial bird popul ation survey of Upper Cook Inlet

Aerial photography
ERF Renedi ati on dat abase nmai nt enance
Hazi ng

&M Subt ot al s
Year O
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

© 00 ~NO U WN P

PR RPRRRRERRREPR
© 00N O WNPE O

Present Worth ERF-w de nonitoring cost (10-years, 1=5%
Present Worth ERF-w de nonitoring cost (20-years, 1=5%

ERF- W de Monitoring

Quantity Unit

40 survey
25 survey

2 annual l'y

Unit Cost

Incorporated into Alternative 2

$400 /survey
$1, 240 /survey

$12,900 ea

Fr equency

R I - C I R - I I < N e e e

6/ 25/ 97

Cost

177,500

31, 000

25, 800

114,000

30, 000

394, 300
394, 300
394, 300
394, 300
394, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300
364, 300

$2,942,912
$4, 669, 868

$

16, 000



Cost Estinate

Eagle River Flats
Description
Capital Costs
Pond Survey
CRREL Engi neer, field
CRREL Jr. Engineer, field

CRREL Technician, field
UXO cl earance technician
UH 1 helicoptor

Basel i ne WP Sanpl i ng

Subl i mati on Conditions Mnitoring Equi pnent
Moni toring syst., data | ogger, sensors, wl.
Monitoring syst., data |ogger, sensors
Monitoring syst., sensors

i ndi cat or

Di rect Cost

Bi d Conti ngenci es
Scope Conti ngenci es
Subt ot al

COE Admi ni stration

Reporting

Permitting and Legal

Bondi ng and | nsurance
Subt ot al

Total Capital Costs

&M Cost s

Annual sedinentation nonitoring

Annual setup of nonitoring equi prent
Nunber of nonitoring systeminstallations
CRREL Engi neer, field
CRREL Engi neer, field
CRREL Jr. engineer, field
CRREL staff per diem
UH 1 helicoptor

Al ternative 2 -

12
12
12

16

2

o

20

10

w o ;o

N A DMBMNDN

.25

hr
hr
hr
hr
hr

site

ea
ea
ea

15 percent
per cent

per cent
per cent
per cent
per cent

system
hr/system
hr/system
hr/system
staff
hr/system

Det ai | ed Monitoring
Nort hern A Ponds
Quantity Unit

Unit Cost Frequency
$86.91 /staff-hr 1 staff
$64.65 /staff-hr 1 staff
$30.66 /staff-hr 1 staff
$80. 00 /stalf-hr 1 staff

$547/ hr

$870.38 /site

$4, 000 ea

$3, 000 ea

$1, 000 ea

$86.91 /hr 2 systens

$86. 91 [ hr

$64. 65 / hr 2 systens

$339. 06 /st aff-day 2 day
$547 | hr 2 systens

6/ 25/ 97

Cost Subt ot al

$1, 043

$776

$368

$640

$2, 188
$5, 015

$13, 926
$ 13, 926

$8, 000
$0
$0

$ 8, 000

$26, 941

$4, 041
$5, 388
$36, 370

$3, 637
$1, 819
$1, 819
$1, 091
$8, 365

$44, 735

$13, 200
$ 13, 200

$695

2 systens
$517

$1, 356
$274

$3, 538

$695



Cost Estimate
Eagle River Flats

Annual renoval of nonitoring equi prent
Nunber of nonitoring systemrenoval s

CRREL Engi neer, field
CRREL Engi neer, field

CRREL Jr. engineer, field

CRREL staff per diem
UH 1 helicoptor

Verification Sanpling during Year 5

Q&M Subt ot al s
Year O
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

© 00N U WN P
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Not Present Worth 10-year
Net Present Worth 20-year

Al ternative Cost (10-year
Alternative Cost (20-year

Q&M (1 =5%
Q&M (| =5%
&M
&M

Al ternative 2 -

N B DMBADN

0. 25

16

system
hr/system
hr/system
hr/system
staf f
hr/system

sites

Det ai | ed Monitoring
Nort hern A Ponds

$86.91 / hr 2 systens
$86.91 / hr
$64.65 /hr
$339. 06 /staff - day 2 day
$547 [ hr

$2,534 /site

$695
2 systemns
2 systens
$1, 356
2 systens

$ 3,538

$40, 544

$20, 275
$20, 275
$20, 275
$20, 275
$20, 275
$53, 744
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200

$162, 813
$225, 387

$207, 548
$270, 123

6/ 25/ 97

$695
$517

$274



Cost Estimate Al ternative 2 -

Eagle R ver Flats

Description

Capital Costs
Pond Survey

CRREL Engi neer, field

CRREL Jr. Engineer, field

CRREL Technician, field

UXO cl ear ance technici an

UH 1 heticoptor

Basel i ne WP Sanpl i ng

Subl i mation Conditions Monitoring Equi pnent
Moni toring syst., data |ogger, sensors, w . indicator
Moni toring syst., data |ogger, sensors
Moni toring syst., sensors

Direct Cost

Bi d Contingenci es
Scope Conti ngenci es
Subt ot al

CCE Adnini stration

Reporting

Perm tting and Legal

Bondi ng and | nsurance
Subt ot al

Total Capital Costs

Quantity Unit

N OO O O

o

15
20

w o1 o1 O

hr
hr
hr
hr
hr

site

ea
ea
ea

per cent
per cent

per cent
per cent
per cent
per cent

Detail ed Monitoring
Pond 290

$86. 91
$64. 65
$30. 66
$80. 00

$547

$870. 38

$4, 000
$3, 000
$1, 000

Unit Cost
/staff-hr
/staff-hr
/staff-hr
/staff-hr
/ hr

/site

ea

ea

ea

Fr equency

1 staff
1 staff
1 staff
1 staff

Cost

$521
$388
$184
$640
$1, 094

$ 2,827
$3, 482
$ 3,482
$4, 000
$0

$0
4,000
$10, 309
$1, 546
$2, 062
$13, 917
$1, 392
$696
$696
$418
$3, 201

$17, 118



&M Cost s
Annual sedi mentation nonitoring

Annual setup of nonitoring equi pnent
Nunmber of nonitoring systeminstallations
CRREL Engi neer, field
CRREL Engi neer, field
CRREL Jr. engineer, field
CRREL staff per diem

1 system

4 hr/system
4 hr/system
4 hr/system
2 staff

$86.91 / hr
$86.91 / hr
$64. 65 / hr
$339 06 /staff-day

1 systens
1 systens
1 systens
1 day

$6, 600

$ 6, 600

$348
$348
$259
$678



Cost Estinate

Alternative 2 - Detailed Mnitoring

Eagle River Flats Pond 290
UH-1 hel i coptor 0.25 hr/system $547 [ hr 1 systens $137
$ 1,769
Annual renoval of nonitoring equi prent
Nunber of nonitoring systemrenoval s 1 system
CRREL Engi neer, field 4 hr/system $86.91 /hr 1 systens $348
CRREL Engi neer, field 4 hr/system $86.91 /hr 1 systens $348
CRREL Jr. engineer, field 4 hr/system $64. 65 / hr 1 systens $259
CRREL staff per diem 2 staff $339. 06 /staff-day 1 day $678
UH 1 helicoptor 0.25 hr/system $547 | hr 1 systens $137
$ 1,769
Verification sanpling during Year 5 4 sites $2,534 /site $ 10, 136
Q&M Subt ot al s
Year 0O $10, 138
Year 1 $10, 138
Year 2 $10, 138
Year 3 $10, 138
Year 4 $10, 138
Year 5 $16, 736
Year 6 $6, 600
Year 7 $6, 600
Year 8 $6, 600
Year 9 $6, 600
Year 10 $6, 600
Year 11 $6, 600
Year 12 $6, 600
Year 13 $6, 600
Year 14 $6, 600
Year 15 $6, 600
Year 16 $6, 600
Year 17 $6, 600
Year 18 $6, 600
Year 19 $6, 600
Net Present Worth 10-year O8M (| =5% $73, 843
Net Present Worth 20-year O8M (I =5% $105, 130
Al ternative Cost (10-year &\ $90, 961
Al ternative Cost (20-year O&M $122, 248

6/ 25/ 97



Cost Estimate
Eagle River Flats

Descri ption

Capital Costs
Pond Survey

CRREL Engi neer, field

CRREL Jr. Engineer, field

CRREL Technician, field

UXO cl earance technician

UH 1 helicoptor

Basel i ne WP Sanpl i ng

Subl i mation Conditions Mnitoring Equi pment
Moni toring syst., data |ogger, sensors, wl.
Monitoring syst., data |ogger, sensors
Moni toring syst., sensors

i ndi cat or

Di rect Cost

Bi d Conti ngenci es
Scope Contingenci es
Subt ot al

COE Admi ni stration

Reporting

Permitting and Legal

Bondi ng and | nsurance
Subt ot al

Total Capital Costs

Q&M Cost s

Annual sedinentation nonitoring

Annual setup of nonitoring equi prent
Nunber of nonitoring systeminstallations
CRREL Engi neer, field
CRREL Engi neer, held

Al'ternative 2 - Detailed Mnitoring
Northern C and C/ D Ponds

Quantity Unit Unit Cost

20 hr $86.91 /staff-hr
20 hr $64.65 /staff-hr
20 hr $30.66 /staff-hr
8 hr $80.00 /staff-hr
8 hr $547 [ hr

17 site $870.38 /site

2 ea $4, 000 ea

0 ea $3, 000 ea

0 ea $1, 000 ea

15 percent

20 percent

10 percent

5 percent

5 percent

3 percent

2 system

4 hr/system
4 hr/system

Frequency Cost

staff
staff
staff
staff

$1, 738
$1, 293
$613
$640
$4, 376
$8, 661

L

$14, 796
$ 14,796

$8, 000
$0
$0

$ 8,000

$31, 457

$4, 719
$6, 291
$42, 467

$4, 247
$2, 123
$2, 123
$1, 274
$9, 767

$52, 234

$19, 800
$ 19, 800

$86.91 / hr
$86 91 /hr

2 systemns
2 systens

6/ 25/ 97

$695
$695



Cost Estimate
Eagle River Flats

CRREL Jr. engineer, field
CRREL staff per diem
UH 1 helicoptor

Annual reroval of nonitoring equi prent
Nunber of nonitoring systemrenoval s
CRREL Engi neer, field
CRREL Engi neer, field
CRREL Jr. engineer, field
CRREL staff per diem
UH 1 helicoptor

Verification Sanpling during Year 5

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

© 00N O WNPREL O
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Net Present Worth 10-year O8M (I =5%
Net Present Worth 20-year O8M (| =5%

Alternative Cost (10-year O8%M
Al ternatwe Cost (20-year O%M

Al ternative 2 -

N A DMBMNDN

17

Det ai | ed Monitoring

Northern C and C/ D Ponds

hr/system
staf f
hr/system

system
hr/system
hr/system
hr/system

staff

0.25 hr/system

sites

$64. 65 / hr
$339. 06 /staff-day
$547 /| hr

$86.91 / hr
$86.91 /hr
$64.65 / hr
$339. 06 /staff-day
$547 | hr

$2,534 /site

NN NN

systens
day
systens

systens
systens
systens
day

2 systens

$517
$1, 356
$274

$ 3,538

$695

$695

$517

$1, 356
$274

$ 3,538

$ 43,078

$26, 875
$26, 875
$26, 875
$26, 875
$26, 875
$26, 875
$62, 878
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800
$19, 800

$215, 667
$309, 529

$267, 902
$361, 763

6/ 25/ 97



Cost Estimate
Eagle River Flats

Descri ption

Capital Costs
Pond Survey

CRREL Engi neer, field

CRREL Jr. Engineer, field

CRREL Technician, field

UXO cl earance technician

UH 1 helicoptor

Basel i ne WP Sanpl i ng

Subl i mati on Conditions Mnitoring Equi pnent

Moni toring syst., data | ogger, sensors, wl.

Monitoring syst., data | ogger, sensors
Monitoring syst., sensors

Di rect Cost

Bi d Conti ngenci es
Scope Conti ngenci es
Subt ot al

COE Admi ni stration

Reporting

Permitting and Legal

Bondi ng and | nsurance
Subt ot al

Total Capital Costs

&M Cost s
Annual sedinentation nonitoring

Annual setup of nonitoring equi prent
Nunber of nonitoring systeminstallations
CRREL Engi neer, field
CRREL Engi neer, field

Alternative 2 -

Quantity

N 0o o o

i ndi cat or 1

15
20

10

w o1,

Pond 146

Uni t

hr
hr
hr
hr
hr

site

ea
0 ea
ea

per cent
per cent

per cent
per cent
per cent
per cent

1 system
4 hr/system
4 hr/system

Detai |l ed Monitoring

Unit Cost Frequency Cost
$86.91 /staff-hr 1 staff $521
$64.65 /staff-hr 1 staff $388
$30.66 /staff-hr 1 staff
$80. 00 /staff-hr 1 staff
$547 / hr $1, 094

$2, 827

$870.38 /site $6, 963

$6, 963

$4, 000 ea $4, 000
$3, 000 ea

$1, 000 ea $0

$ 4,000

$13, 790

$2, 069

$2, 758

$18, 617

$1, 862

$931

$931

$559

$4, 282

$22, 899

$13, 200

$ 13, 200

$86.91 /hr 1 systens $348

$86.91 / hr 1 systens $348

$0

6/ 25/ 97

$184
$640



Cost Estinate

Eagl e River

CRREL Jr.

Fl ats

engi neer, field

CRREL staff per diem
UH 1 helicoptor

Annual

CRREL Jr.

renmoval of nmonitoring equi pmrent
Nunber of nonitoring systemrenoval s
CRREL Engi neer, field
CRREL Engi neer, field

engi neer, field

CRAEL staff per diem
UH 1 helicoptor

Verification Sanpling during Year 5

&M Subt ot al s

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

0
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Net Present Worth 10-year O8M (| =5%
Net Present Worth 20-year O&M (| =5%
Alternative Cost (10-year O8%M
Alternative Cost (20-year O8%M

Al ternative 2 -

ON B~ DD

hr/system
staf f
hr/system

system
hr/system
hr/system
hr/system
staff

.25 hr/system

sites

Det ai | ed Monitoring

Pond 146

$64. 65 / hr
$339. 06 /staff-day
$547 /| hr

$86.91 / hr
$86.91 /hr
$64. 65 / hr
$339. 06 /staff-day
$547 [ hr

$2,534 /site

[

syst ens

syst ens

systens
systens
systens
day

1 systens

$259
1 day
$137

$348
$348
$259
$678
$137

$16, 738
$16, 738
$16, 738
$16, 738
$16, 738
$33, 472
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200

$132, 370
$194, 944
$155, 269
$217, 843

6/ 25/ 97

$678

1,769

1,769
20, 272



Cost Estimate
Eagle River Flats

Description

Capital Costs
Pond Survey

CRREL Engi neer, field

CRREL Jr. Engineer, field

CRREL Technician, field

UXO cl earance technician

UH 1 helicoptor

Basel i ne WP Sanpl i ng

Subl i mati on Conditions Mnitoring Equi pment

Monitoring syst., data | ogger, sensors, wl.

Monitoring syst., data | ogger, sensors
Monitoring syst., sensors

Di rect Cost

Bi d Conti ngenci es
Scope Conti ngenci es
Subt ot al

COE Admi ni stration

Reporting

Permitting and Lega

Bondi ng and | nsurance
Subt ot al

Total Capital Costs

&M Cost s
Annual sedinentation nonitoring

Annual setup of nonitoring equi prent
Nunber of nonitoring systeminstallations
CRREL Engi neer, field
CRREL Engi neer, field

Al'ternative 2 - Detailed Mnitoring

Quantity Unit

6 hr
6 hr
6 hr
8 hr
2 hr

7 site

o

ea

15 percent
20 percent

10 percent
per cent
per cent
per cent

w o »

1 system
4 hr/system
4 hr/system

Pond 183

$

Unit Cost

$86.91 /staff-hr

$64.68 /staff-hr

$30.66 /staff-hr

$80. 00 /staff-hr
$547 | hr

870.38 /site

$4, 000 ea
$3, 000 ea
$1, 000 ea

$86.91 /hr
$86.91 / hr

Frequency

1 staff
1 staff
1 staff

1 systens
1 systens

$

$

6/ 25/ 97

Cost

1 staff $521
$388
$184
$640
$1, 094

$2, 827

$6, 093

6,093

$4, 000
$0
$0

4,000
$12, 920

$1, 938
$2, 584
$17, 442

$1, 744
$872
$872
$523

$4, 012

$21, 454

$13, 200
$ 13,200

$348
$348



Cost Estinate

Eagl e River

CRREL Jr.

Fl ats

engi neer,

field

CRREL staff per diem
UH 1 helicoptor

Annual

rermoval

engi neer,

of monitoring equi pnent
Nunber of nonitoring systemrenoval s
CRREL Engi neer,
CRREL Engi neer,
CRREL Jr.

field
field

field

CRREL staff per diem
UH 1 helicoptor

Verification Sanpling during Year 5

&M Subt ot al s

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

0
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Net Present Worth 10-year O8M (| =5%
Net Present Worth 20-year O&M (| =5%
Alternative Cost (10-year O8%M
Alternative Cost (20-year O8%M

Alternative 2 -

N A D DR

hr/system
staf f
0.25 hr/system

system
hr/system
hr/system
hr/system

staf f

0.25 hr/system

sites

Pond 183

$64.
$339

$86.
$86.
$64.
$339

Det ai | ed Monitoring

65
06

91
91
65
06

$2, 534

/ hr
/ st af f - day
$547 | hr

/ hr
/ hr
/ hr
/ st af f - day
$547 | hr

/site

s

systens
day
1 systens

systens
systens
systens
day

1 systens

$259
$678

$348
$348
$259
$678

$16, 738
$16, 738
$16, 738
$16, 738
$16, 738
$30, 938
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200
$13, 200

$130, 479
$193, 063
$151, 933
$214, 507

$137
$

$137
$

$

6125/ 97

1,769

17,738

17,738



<I MG SRC 98182S>

Esti mate of Alternative 4 Costs

Capital Costs (new punps, explosives, limted cap and fill)

Cost presented in the PP and FS $4, 990, 000
To baseline Alternative 4 against Alternative 3, the follow ng indirects were renoved: -$1, 618, 378

Bi d Contingenci es -15%

Scope Conti ngencies -20%

Reporting -5%

Perm tting and Legal -5%

Bondi ng and | nsurance -3%
Subtract the cost of the six punps systens al ready owned by the Arny (@100K/ punp) - $600, 000
Subtract out the cost of Cap and Fill Material orginally priced in FS ( 5.965 ha @ $140k?ha) - $835, 100

AquaBl ok Application (summer helicopter delivery)

Application of Cap and Fill Material (assunme 0.88 ha @ $140/K) $125, 466
Cap and Fill Integrity Testing (@2275/ ha) $2, 000
Capi tal Costs Subtotal $2, 063, 988
Net Present Worth 20-year O&M (| =50%) $7, 068, 440
aver age: $353, 422
Total Alternative Cost $9, 132, 428
Note: It is still assumed at C/ D area may be drained. The capital costs for At 4 is higher than Alt 3

because of explosives costs and | ess understandi ng about how sonme ponds may respond to
breaching therefore nay need those extra punps.

Active treatnent is expected to be 2 years |onger because of frequent reflooding.
Costs are based on estimates in the Final QU C FS.



Al ternative 4: Annual

al Surveys,

al Surveys,
ng @C D
al Surveys,
ng @C/ D
al Surveys,
ng @C D
al Surveys,
Ponds

al Surveys,
Ponds

al Surveys,

al Surveys,
al Surveys,
al Surveys,
sits
sits

al Surveys,
sits

ID Activity
1 Tel enetry,
136, 155
2 Tel enetry, Aeri
136, 155; Sanpl i
3 Tel enetry,
136, 155; Sanpl i
4 Tel enetry, Aeri
136, 155; Sanpl i
5 Tel enetry,
Sanpling @C/ D
6 Tel enetry, Aeri
Sanpling @C/ D
7 Tel enetry,
AquaBl ok Application
8 Tel enetry, Aeri
9 Tel enetry,
10 Telenetry,
11 Linited site vi
12 Limted site vi
13 No Activity
14 No Activity
15 Telenetry,
16 Limted site vi
17 No Activity
18 No Activity
19 No Activity
20 Telenetry, Aeri

al Surveys,

333 3 3 3 3 3 3 3

sanpl i
sanpl i
sanpl i
sanpl i
sanpl i
sanpl i
sanpl i
sanpl i

sanpl i
sanpl i

sanpl i

sanpl i

ng,

ng,

ng,

ng,

ng,

ng,

ng,

ng

ng
ng

ng

ng

Q&M and nonitoring activities.

Tr eat nent

Tr eat nent

Tr eat nent

Tr eat nent

Tr eat nent

Tr eat nent

Tr eat nent

@183, 290,

@183, 290,

@183, 290,

@183, 290,

@ A Ponds;

@ A Ponds;

@ A Ponds;

Year
1999

2000

2001

2002

2003

2004

2005

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

Yearly O&M
$800, 000

$800, 000

$1, 000, 000

$1, 000, 000

$1, 000, 000

$1, 000, 000

$1, 000, 000

$1, 200, 000
$275, 000
$275, 000
$275, 000

$30, 000
$30, 000
$30, 000
$275, 000
$30, 000
$30, 000
$30, 000
$30, 000
$275, 000

Conment s

wet
wet
dry
dry

dry

dry

dry

year

year

year

year

year

year

year

year
year
year
year
year
year
year
year
year



Estimate of Alternative 5 Costs

Capital Costs (new punps, explosives, limted cap and fill)
Application of Cap and Fill Mterial (assunme 18.7 ha @ $140/K)
AquaBl ok Integrity and Depth Testing (@4000/ ha)

Capital Costs Subtotal
Net Present Worth 20-year OM (| =5%
Total Alternative Cost

Note: It is assuned Cap and Fill Material
Costs are based on estinmates in the Final

will be applied to all
QuC FS.

the hot ponds.

aver age:

2,619, 000
75, 000

2,694, 000

3,470,976

6, 164, 976

$173, 549



Alternative 5: Annual O%M and nonitoring activities.

ID Activity

1 Monitor Cap and Fill application and integrity,

performtel emetry

aerial surveys, G S managenent, Project Mnagenent

2 Monitor Cap and Fill application and integrity,

performtel emetry

aerial surveys, G S managenent, Project Managenent

3 Monitor Cap and Fill application and integrity,

performtel emetry

aerial surveys, G S managenent, Project Mnagenent

4 Monitor Cap and Fill application and integrity,

performtel emetry

aerial surveys, G S managenent, Project Mnagenent

5 Monitor Cap and Fill application and integrity,

performtel emetry

aerial surveys, G S managenent, Project Managenent

6 Monitor Cap and Fill application and integrity,

performtel enetry

aerial surveys, G S managenent, Project Managenent

7 Monitor Cap and Fill application and integrity,

performtel enetry

aerial surveys, G S managenent, Project Mnagenent

8 Monitor Cap and Fill application and integrity,

performtel enetry

aerial surveys, G S managenent, Project Managenent

9 Monitor Cap and Fill application and integrity,

performtel enetry

aerial surveys, G S managenent, Project Mnagenent

10 Monitor Cap and Fill application and integrity,

performtel enetry

aerial surveys, G S managenent, Project Managenent

11 Limted site visits
12 Limted site visits
13 Limted site visits
14 Limted site visits
15 Telenetry, Aerial Surveys, cap and fill
16 Limted site visits
17 Limted site visits
18 Limted site visits
19 Limted site visits
20 Telenetry, Aerial Surveys, cap and fill

integrity

integrity

and

and

and

and

and

and

and

and

and

and

Year
1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

2017
2018

Yearly O8M
1, 000, 000

320, 000
320, 000
320, 000
320, 000
320, 000
320, 000
320, 000
320, 000
320, 000
30, 000
30, 000
30, 000
30, 000
275, 000
30, 000
30, 000
30, 000

30, 000
275, 000

Comment s

wet
wet
dry
dry

dry

year

year

year

year

year

year

year

year

year

year

year

year

year

year

year
year



